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CHAPIER 1

INTRODUCTION

In the spring of 1962, a study was designed to compare methods of

teaching spelling to third and fourth grade pupils during the 1962~1963 school

year, One of the methods considered and us<d consisted of the use of pro=

grammed materials and teaching machines.

Because of the increased use of educational innovatioas throughout
the country and because of mary successful experiences resulting from
their use, the local board of education and school administration have
initjated a research program in the local school system so ihat such tnno~
vations can be tested for local use. After several discussions among the
administrative staff members and faocuity, it was suggested that a research
rrogram be designed through which the use of programmed materizls and
teaching machines could be appraised. It was decided ihat one phase of
this program would consist of the use of programined materiais and ieaching

machines {n the teaching of spelling to third and fourth grade puptls.

1. NEED FOR THE STUDY

Local achool authorities wished to test the use of programmed
materiaie and teaching machines in the teaching of spelling to third and




fourth grade pupils, A limited numbér of similar studies conducted in various

schools throughout the nation are available.
However, it was felt that the number of such studies was not suffi-

clent. Also, it was felt that a local study should be made to determine which

results would apply to the local system, Programmed materials and teaching

machines are relatively expensive and it is necessary to determine their use~

fulness, feasibiiity, and effectiveness before they are purchased in large

f quarntities.

I, STATEMENT OF THE PROBLEM

This study is designed to compare two methods of teaching spelling:

by the conventional method and with the use of programmed materials and

teaching machines, It is also designed to provide dessriptive analyses of the
use of programmed materisls and teaching machines. More specifically, the

objectives of the study were:
1. To compare standardized spelling test results between control and

axperimental groups.
2. To compare the control and experimental groups on the results of

aia A A A e it b i bt e Bl

tests based on a ward list selected from the words in the programmed
materials,

3. To compere the control and experimental groups on the results of
tests used to measure transfer of spelling skills,

4. To compere the contral and experimental groups on the results of

tests of rules of spelling.




5. To compare attitude-toward-school inventary rasults between
control and experimental groups.

6. To present descript&e analyses of the us« of programmed materials
and teaching machines,

7. To compere time needed to complete e program,
III. PROCEDURE POR THE STUDY

The study was designed to include ‘he following procedures:
Sample

Three elementary schools (two for control and one for experimental)
were chosen at random, In the two control schools the two sections each of
third and fourth grade students constitute the entire third and fourth grade
population in these schools, In the exxperimental school two sections each
of third and fourth grade students were selected on the basis of the most
exparienced teachers,

Classroon)

The experimental group conaistad of two sections each of third and
fourth grade pupils. Their classroom experiences in spelling were to consist
of using a programmed spelling course with a teaching machine for 20 minutes
per day,

There were two control groups, Control Group A and Control Group B,
each consisting of two sections each of third and fourth grade pupils., The
two oontrol groups and ane experimental group each came from different ele-~
mentary schools. Control Group A was to devote 20 minutes par day to




spelling, with the word list from the programmed spelling course being used
as the basis for instruction, However, students in Control Group A were
taught the spelling word 1ist without the use of programmed materials or
teaching machines, They were instructed by conventional methods.

Control Group B was tc devote 20 minutes per day to spelling, using
the conventional spelling program for the appropriate grade level. They did
not use yrogrammed meterizls, teaching machines, nor fhe waord list based
on the programmed svilling course,

Each individual in the experimental group continued to use the o~
grammed course and teaching machine until he had completed the course.
Bach group maintained detailed records of time.

Zegting

All three groups were administered the following tests at the beqi.nm.ng
of the experiment: intelligence, two standardized spelling *ests, a spelling
test based on selected words from the program, a spelling test based on
selected words to measure transfer of spelling skills, a test on rules of
spelling, and an attitude-toward-schnol inventory. The intelligence test
and one spelling achievement test were used only once. However, the cther
five instruments wers used in a pre- and post-testing situation, that is, at
the beginning of the experiment and at the end of the experiment, Students
using the teaching machines were tested individually as they finished the
pogram. Those not finishing the program were tosted toward the end of the
school year, the week of May 13, StiZents in both control groups Qere
tested when Control Group A completed the word list, the week of April 15,

e, o AR B ik e a8




BEach of the four teachers in the experimental group maintained a de-
scripiive aneodotal record, An attempt was made to record routine as well

as unusual happenings. Evaluation sheets were completed by each teacher
:a the experimental group at the end of the school year. Each student in the
experinental group maintaired tine records and'aluo reported reactions and
attitude on an evaluation sheet at the end of the year.

A reliability coetficient of (.80 has heen obtained on a test consisting
of 40 words aelected from the programmed course. The Kuder-Richardson
formula was used to obtain this coefficient with a group of students in the
3ioux Falls Public Schools (see Azpendix A).

Pollowing 18 a list of the, evaluziion instruments used i this ressarch
profect:
1, Pre and Post Tosts
A, National Achievement Tests in Spelling (Acorn Publishing
Company) . | s
B. Test on Ward List m W'SP‘“@‘CWM
(40 uleotoﬁ words)

C. Test on Word List to Measurs Transfer of Spelling Skills
{Designed by local owrriculum department)

D. Test on Rules of Spelling (from Programmed Materials course)

B. How ! Like School (Attitude~Toward-8chool Inventory,
University of Minnesota)

3. Pre Tests Only

A, Lorge Thorndike Intelligence Test (appropriate form of test

for sach grade level




3. Others
A, Teachers' Anecdotal Rooords
B. Teachers’ Evaluation Sheets
C. Students’ Time Logs and Commentary
D. Students’ Evaluation Sheets
(See Appendices B through K,)
Descriptive Aalvges
Those analyses consist of a descriptive account of the experiment,
describing procedures, and reporting routine as well as unusuzl happenings.
An attempt is made to repart the reactions, feelings, and attitudes of teachers
and students to programmed maicrials and teaching machines. What type of
student did the machine seem to motivate? Which type did it fail to motivate ?
‘What significant changes in student behavior might be due to the zxperiment ?
Anecdotal records and evaluation sheets of students and teachers support
this phese of the investigation, Also, time records maintained by the students
are analysed in this phase of the report.
Statisticel Analvses
Intelligence tests and the spelling subtest of the Iowa Teste of Basic
Skills were administerad to all three groups to determine whether these vari-
ables needed to be contrciled statistically, Tests of statistical significance
were mads on the pre- and post-testing on the four spelling tests and attitude-
toward-school inventory, FPurther tests of statistical significance were made,
based on three levels of ability as determined by the intelligence tests,




V. ORGANIZATION OF THE REMAINDER OF THE STUDY

The remainder of this report will contain a review of the related
literature on the teaching of spelling through the use of programmed materials
and teaching machines, a descriptive report of the methods and procedures
used in the three groups, an analysis of teachers® anecdotal records and
evaluations, an analysis of students’ reports and evaluations, stat’sticai
analysis of data, and conclusion,




CHAPTER I
REVIEW OF REIATED LITERATURE

The field of programmed instruction and ieaching machines or autc-
instructional devices is a developing field still in its infancy. Changes are
occurring almost daily., It is very difficult, for example, to maintain current
informat’ ~n relative to new programs and new types of machines available,
The rumber of research studies in this area is increasing rapidly also.

An NEA [ournal contained a glossary relative to programmed instruction,
It defined:

GLOSSARY

Auto~nstruction (self-instruction). A comprehensive term dencting an
instructional process that usually involves carefully planned materials
and devices designed to produce learning without necessarily requiring
additional human instructional assistance,

Program., Subject matter arranged in a carefully planned series of
sequential iteme and involving (a) controlled presentation of material,
(b) active response of learner, (c) use of cues (prompte) to elicit
correct responses, (d) immediate confirmation of success or failure
(feedback), and (e) reinfarcement of carrect responses in such a way
as to enable individual learners t0 move ahead, independently and at
their own pace, from familiar background to new and mreviously deter-
mined terminal behavior. Programs may be mresented in books, in
loose-leaf binders, in special machines, and in other ways,

Teaching machine (auto-instructional device), A mechanical device by
which a prograin is displayed to a learner. It usually presents one
frame (item) at a time, provides some method for the student to indi-
cate an overt response, shows whether response is correct or not,




prevents cheating by student, maintains 2 record of student responses;
enables use of nonverbal programs, that is, programs which are
either totally or in part pressited in audio and/or visual form, !

A special trochuée prepared by the National Education Association

contained tho following pertinent information:

WHAT IS A TEACHING MACHINE?

Various types of instructional equipment which the individual student
uses at his own rate of learning are popularly known as teaching
machines, although authorities in the field prefer the term auto-

instructional devices.

They may be simple or complicated, toy-like or computer-like,
inexpensive or costly, but all teaching machines have certain charac-
teristics that distinguish them from mare traditional audiovisual

equipment.

. «They are designed for the individual student (one machine and
one student) rather than for mass instruction of an entire clasgs at
one time,

« .The machines require cctive response from the student who must
manipuiate them i~ some manner to indicate ais responses to ques=-
tions or problems they present,

+ Toaching machines tall the student immediately whether his answer
is right or wrong, providing reinforcement, an extremely important

aspect of the learning process.

. .Teaching machines presen’ a certain organized program of material
that may be tackled by the studunt at his own rate of ‘aarning,

Most teaching machines are cheatproof and do not allow the student

to see the carrect answer to & onvcstion 22 groblem until he has recarded
his own, Some give only the canxcot answer; others explain why a
student's answer was right or wrong. Most will not allow the student
to proceed to complex problems until he has correctly solved the simpler
ones,

R

INetional Bduontion Assoctetion, Teaching Machines apd Programed
Leamning. A Glossary Prepared by the Staff of the NEA Journal (Washington:
National Education Association, 1961), p. 15.




10
ARB PR%RAMMED 'r'“crnoom ?

Clouly rolated to tuchlnq mohinea are pronraned téxtbooks which
look like any textbook externally, but which are quite different in
make-up. The mrogramed text presents in proper sequence the sepa-
rate steps, or questions, that make up the zogram. Answers to these
questions appear in the book on subsequent pages.

Although the programmed text has much in common with the machine,
it neither prevents the student from looking at the answer prior to
answering the question nor controls . other aspects of student hehavioe
--aspects which can be prevented by machines or which machines can
take into account. According to some studies this type of "cheating”
appears to have little effect on learning, especially a. the more ad-
vanced educational levels.

ARE TEACHING MACHINES SOMETHING NEW ?

Not exactly. Although they have been in general use in public ele-
mentary and secondary schools for only four or five years, teaching
machines have been used in oolleges much longer, and the armed
forces have been doing much technical training by machine for at
least 20 vears. The first teaching machines, as we know them, were
developed more than 40 years ago and have been used in limited
munbers and for experimental purposes ever since.

WHY HAS THEIR DEVELOPMENT LAGGED ?

Pear, cost, and lack of adequate programs are the main reasons that
teaching machines did not come into popular use sooner. A few
teachers have feared for their jobs, and some parents have feared
that their children would not be treated as individuals where teach~
ing machines were used. Costs of machines and programg have been
greater than many districts have wanted to pay, especially when they
suspected that, by waiting, mare advanced materials might be put on
the market at lower prices, Most important has been the shortage of
programs for general use in the schools, However, much work has
now been done on programming instructional material for most ele~ ' .
mentary- and secondary-school subjects, and these programs are now
ready for wide experimental use in the schools.

I8 IT TRUE THAT TEACHING MACHINES MAY REPLACE THE TEACHER ?

No, definitely not! At the tum of the century, Thomas Edison pre-
dicted his motion-picture projector would do away with the need for
teachers. Earlier, similar sentiments were exmessed about the
printed book. But like automatic washing machines and housewives,
teaching machines and teachera have different purposes.
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Machines can instruct and tutor and thereby help a teacher give
studente information and drill on an individua! basis. The teacher
is thus freed from much routine work and has muve time to help
students learn, individually and collectively. Though his role may
change somewhat as more and more technological devices find
acceptance in the classroom, the teacher remains the central figure
in the instructional program. ;

WILL TEACHING MACHINES REPLACE TEXTBOOKS ?

They will not replace textbooks, but undoubtedly they will have a
considerable effect upon them,

However, not all material can or should be programed. The good
tracher will add the teaching machine to her storehouse of instruc-
tional devices, It will supplement, not replace, textbooks and the
other time-tested audio-visual aids at the teacher's disposal.

WHO CAN LEARN WITH TEACHING MACHINES ?

Nearly all students can benefit from teaching machines. Significarnt
success has been recorded both with those who require considerable
individual attention at a siow pace and those who need freedom to
proceed as rapidly as possible., Muakeup problems are reduced and
varied needs and interests are met more adequately when teaching
machines are used,

Teaching machine programs are constructed to provids motivation to
the cutriculum. They force habits on students by the way the material
is presented and by the constant demand for immediate, active student
response. These habits seem %o carry over into traditional learning
experiences to the benefit of all types of learners.

HOW DOES LEARNING BY MACHINE COMPARE WITH LEARNING BY
STANDARD TEACHING ?

Research indicates that some students are able to learn much more and
much faster when teaching machines are used to supplement standard
classroom procedures. There is still some fear that teaching machines
may destroy crea’ °‘ity, b:t research has not found this to be true,
What machines can do for & student over a long period of time rezains
to be seen. Much more research i3 needed in this very promising area
of education,

WHAT SUBJECTS CAN MACHINES TEACH ?

In theary, any subject that can be verbalized can be programed. To
date, the largest number of programs have been developed in arithmetic,
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mathematics, and the sciences, although a mrogramed course :n |
creative writing {(among other subjects) is now being developed, |
Military and industrial personnel are being taught technical and

ocoupational skills as well as traditional school subjects via teach~

ing machines,l

I-mqardz has stated that programmed instruction deyives its sgpp&t
from established principias in the psychology of learning., He usteci six
principles which support this: programmed instruction recognizes individual
differences by beginning where the learner is and permitting him to proceed at
kis own pace; programmed learning requn'es acmvity on the part of the leamer
immediate knowledge of results are avaﬂable' the arganized nature of know-
icdpe is emphasized because it requires contimrity between the easier and
harder concepts; in order to guarantes a high degree of success spaced re~
view is provided; and finally, programmed instruction reduces anxiety because
the learner is not threatened by the task,

Research projects have been conducted in the teaching of spelling
with the use of programmed instruction and teaching machines, Lumsdaine
quotes the following study in his book: |

In the academic year 1957-58 an experiment was carried out on the
teaching of spelling to elementary school children under the sponsor-
ship of the U, 8. Office of Education., Porter used a simple write-in
type of teaching machine. The materials were printed on eight~inch

1National Education Association, Teaching Machines and Programed
Instructicn: An Introduction for Students and Their Parents. A Report Prepared
by the Staff of the National Bducation Association,

2Frnast R. Hilgard, "What Support from the Psychology of Learning?"
NEA Journal (Washington: National Education Association, 1961), Vol. 50,
’ NO. 3. PPe 20"21.
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wide duplicating papec. On the first line of the sheet a question was
frinted which required the student to respond directly on the sheet
through an open window in the machine, Tha student then moved a
lever which rolled the paper up one line; this placed the question and
the students’® writien answer under a sheet of glass, also exposing
the carrect answer so that he could score himself right or wrong. The
lever was then moved to bring the next item into view. The chief
functions of the machine were to 2xpose one item at a time and to pre-
vent cheating.

An interesting aspect of the entire program was that no spoken instruc~
tion was given to students. Teaching materials paralleled standard
lessons in textbooks which were used by the control group as closely
as possible. The words taught were exactly the same as those received
by the control group.

The teaching-machine prograi: attempted the following sequance of
responses:

1. Identification of spelling words in a meaningful sense context.
2. Matching the carrect word or given definition,

3. Matching several words on the basis of letter structure.

4. Writing missing lstiers in words presented in sentence context.

Tweniy-two wesks of & noxmal 34-week mrogram of spelling instruction
v;ere given on both the sixth- and the second-grade levels using the
teaching machine. Results were measured on standardized achievement
test scares. These showed the experimental group to be sigrificantly
superior,

Porter reparted that there was essentially no relationship between
intelligence scores and achievement in the experimental group, but
there was a significant positive relationship in the control group.
Portar's experiment seemed to indicate that this type of instruction

- is. particularly good for the lower IQ groups. No relationships axisted

in either group with respect to sex or whether or not students liked the
instructicnal method. To check on the "novelty® factor of the new in~
struction process, Porter compared first-half and second~-half machine
scores; no differences were apparent.,

In the sixth-grade experimental group a positive relationship existed
between the number of responses per leésson required as subjects and
subsequent achievemant, but no relationship existed between the
number of errors per lesson and achievement. In the sixth-grade
group, lesson materials were available on a week-by-week basis; yet
the experimental group spent only about one-fourth as much time
studying as did the control group.
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In the second~grade group, materials were available on an ad
libitum basis for 12 weeks. During this time the spread of materials
extended to nine lessons; in other words, some students had a high
rate of response when released from the mors strait-laced type of
curriculum . . . o The experimental group gained 1,42 years while
the control group gained .90 years. A sign test showed this to be
significant at the .01 level, Statistical data for the second grade
showed that the experimental group gained .80 years while the control
group gained 1,10 years (U test, .005), A second method of rating
second-graders was letter position scores in which each letter was
scored. In this the experimental group yained 65.6 while the control
group gained 37,8 (U test, .001). In an interesting sidelight Porter
found that 20 per cent of the second-graders and 10 per cent of the
sixth-graders couid not match their answers with the answers given
in the machine, ~- E, B. Pry et al.!

Troemel? reported a rasearch study involving the use of teaching
machines in improving spelling of fourth grade pupils in Sioux Palls who had
been classified as having difficulties in both reading and spelling. Using
75 fourth~grade pupils ranging in intellipznce from 90 to 110, he compared
the use of teaching machines with the conventionai teacher method of teaching
spelling to remedial reading students. On the three tests used, he found the
teacher method superior to the machine method in each case (p<.05),

The resuits of Troemel’s study él'iﬁer from results obtained in many
other investigations regarding a compariscn of teacher method with machine
method, However, the subjects used in Troemel‘s investigation were selected

on the basis of having difficulty in both reading and spelling.

1p. A, Lumsdaine and Robert Glaser, Teaching Machines and Programmed
(Washington, D, C.: National Education Association, 1960),

pp. 673-€74.

2poland Troemel, "What Research Shows About Programmed Learning and
Remedial Readers, * SDEA Jourpal Vol. 38, No, 4, March, 1963,

. " N _
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Although many conflicts are repor.ed in the results of research studies
relative to teaching machines, most stadies describe the superiority of the
machine method over teacheu;' method. When such comparisons are not made,
the research study usually points out many advart2jes of teaching machines

and programmed materials.




CHAPTER IY
METHODS USED BY THREE GROUPS

Three schools were involved in this research moject. Two sections
of third grade students and two sections of fourth grade students participated
from each of the three schools. One school, Cleveland, was designated as
the axperimental school and students in the project at this school received
their instruction in spelling through the use of programmed materials and
teacaing machines. Two schools were designated as control schools. Con-
trol School A, Emarson, used the same list of words which was included in
the programmed materials. However, neithar programmed materials nox
teaching machines were used. Instruction was based on what might be classi-
fied as conventional or traditional methods. Control School B, Lincoln,
participated strictly as a control school, as the traditional spelling program
for third and fourth grade pupils in the S8ioux Falls Public Schools was used
as the basis of instruction. The word list used in the spelling lessons was
not the same as the word list in the programmed materials. No changes were
made in the traditional mrogram in Contrel School B.

The three schools were selected at rundom. The only factor which
minimized the randomness was that it was desirable to select schools in

Sioux Palls which were not already invalved in major research rrojects;
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especially at the third and fourth grade levels. The populations used appear
to be stratified, however. as will be indicated in the chapter invclving the
analyses of statistical data,

1. THE TIME FACTOR

Some explanation needs to be made concerning the time element in this
project. Control School B used traditional (conventional) methods and materials

throughout the entire year, Classes in this school started their spelling at the

beginning of the school term and continued taroughout the entire school year,
Their program was similar to the other 17 elementary schools in S8ioux Falls
which were not included in this prcject.

Due to the late arrival of njoqrammed materials and teaching machines,
the Experimental Group and Control Group A were r;ot able io begin the project
until October 22, 1962, The fi-st day any instruction was giver with the use
of the programmed materials and teaching machines was October 22, 1962,
Instruction in spelling using the word list from the programmed materials was
delayed in Control Group A until October 22, also.

Studeqts in éontrol f‘:‘-rwp A continued to receive their spelling instruction
from the programmed word 1ist until they had completed the list of wards. Stu-
dents in the class completed the list at the same time as they were receiving
thelr instruction by conventional methods. The group completed their instruction

in spelling from the programmed word 14st on April 12, 1963.

Students in the Experimental Group worked independently and, conse-

quently, ccmpleted the program at various times. February 12, 1963 was the
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earlicst date of completion for any student in the Experimental Group. The
roject was terminated on May 15, 1963 to allow time for the extensive post-
tegting., Sixty-five students in the Experimental Group had not completed the
program by that date, ?
Some differences existed in the assignment of homework in spelling.
The teachers at Emerson (Control Group A) were the only ones who consistently
agsigned homewark in spelling. At the thixd grade level this averaged 15 to 20

minutes per day. In one fourth grade the time for homework averaged 5 to 10

minutes per day and in the other fourth grade in the project an assignment was

made only when a low test score was exhibited,

At Lincoln school (Control Group B) no hemework in spelling was assigned
to the class. Students needing special help received individual assignments.
In the third grade at Cleveland (Experimental School) no assignment

was made in spelling, Pourth grade pupils in the project received assign-

: ments on an individualized basis, as they needed extra help.

Therefore a difference in time in the assignment of spelling homework
did exist. One can only speculate as to how much this affected the outcome.

11. THE EXPERIMENTAL GROUP

As stated earlier, the Experimental Group received thelr gpaliing in-
struction through the use of programmed materials and teaching machines.

TMI - Grolier's Modem English Series: Spelling and the Min/Max II machines

were used.,
The publishers list the program as consisting of 3099 frames (620

pages) with an intended population cf »3rG grade up,* A third grade reading
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skill is reqaired. The publishers estimate that 12 to 24 hours are needed to
complete the course although they do not indicate the grade level considered.
{If 20 minutes per day were devoted to spelling this would mean 36 to 72

class periods required for completion of course.)
The publishers included 440 words in the program (see Appendix L.

Included are words that are likely to be in a student’s everyday vocabulary,
such as "television, " even though they might not appear on a conventional

word list, the authors state.

Students were required to q;:; to a central storage for their materials as
all four sections in the research project at Cleveland used the same programs
and machines. AnAnswer-Mate was attached to each machine. The Answer-
Mate contained a roll of adding machine tape on which the stucents wrote their
answers. Therefore, the. programs were not consumed but were rensable.

The two third grade sections used an average of 35 to 40 minutes per
day for spelling instruction. This included time necessary to go to the central
storage and return with their machines. This transfer of machines and materials
consumed an estimated ten minutes per day. The two fourth grade sections
used approximately 30 minutes per day for spelling instruction, including

time for transfer of machines,

Each student in the four sections used the machines daily. Each
student rooeeded at his own rate and received help from the teacher when
he requested it, Otherwise, each s..dent worked independently.

Tests were constructed by the company for use at the beginning and

end of the twelve units in the programmed spelling cowse. Students took these

before attempting each unit and again at the completion of each unit,




20
Teachers in the experimental group decided that children should repeat

the unit if they did not attain a certain score on the post test. Therefore,

many of the students repeated several of the units, some more than once,
Although the project was not conceived with this in mind, this approach was
allowed, It did, however, appreciably increase the time necessary to complete

the course.

Letters and an explanation of teaching machines and programmed learn-
ing (see Appendix M) were sent to parents of students in the experimental
group. Parents were encouraged to seek further information from school of-
ficials if they desired it.

A meeting was held with the teachers and principal in the experimental
group, the curriculum consultants, and the director of research for the system.
At that time, information (see Appendix N) was released concerning the teachers'
participation in the experiment.

Instruction sheets (see Appendix O) were distributed to students in the
experimental group. These included instructione regarding the use of pro-

grammed materials'and teaching machines,
I, CONTROL GROUUPA

Students from the third and fmﬁh grades at Emerson made up Control
GroupA. Students in this group received instruction by conventional methods.
The spelling word list was the same list as used in the programmed materials.
An average of 28 minutes per day was devoted to spelling instruction.

Although it has been stated that the students in Group A received in-~

struction in spelling through conventional methods, this needs some explanation,
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“he traditional approach to the teaching of spelling in the local school system

includes the use of rrepared materials. These materials consist of published

textbooks.

Therefore, it was impossible for teachérs in Group A to follow the

conventional or traditional approach. They had to start with a list of words

without any other teaching aid, Materials had to be mepared so that the words

[ could be presented in proper context and order. |
E Much help was received from the consultants in the cwrriculum depart-
ment. Some of the materials jrepared are presented in Appendix P.

Although this consulting was greatly aprreciated by the teachers and

was for the improvement of instruction in the school, it did contaminate the

research project. Therefore, what is really present in this project is a compari-
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son of the teaching machine method (Experimental Group) with the approach

used by the teachers and consultants in Group A with the traditional approach

* used in Group B.
IV. CONTROL GROUP B

Students in Control Group B received instruction in spelling through
the conventional methods and materials used by the 17 elementary schools in
the local system which were not participating in the spelling research project.
Teachers in this schonl received the same materials and help which all schools

received. Some of this material is in Appendix Q. Approximately 25 minutes

per day were devoted to classroom instruction in spelling.




CHAPTER IV

ANALYSIS OF TEACHERS' ANECDOTAL RECORDS

AND ZVALUATIONS

Teachers in the Experimental Group made two types of evalvations, They
maintained a written log of events during the year and cempleted an evaluation
form ai the close of the year,

I. TEACHERS’ WRITTEN LOG

Teachers in the Experimental Group were asked to maintain an anecdotal
record during the year. An analysis of these written records indicates that
the four teachers madé seveial entries at ie beémMng of the project but after
the first ..onth of participation made an avqage of only one entry per month.

At the beqinnlng of the experiment, entries made suggested a . consider-

able amount of frustration;

10/19 First time with machines. The children were thriiled and excited
with them. Things went welll

10/20 The teacher has no time to check on childrens® work. Every
minute is spent being a mechanic.

10/22 Pirst day of spelling with the machines. Extremely hectic. The
papers will not go through the machine straight. The children have
trouhle keeping the pages in order.

10/23 Th's is our first day with the machines., Confusion! There are

faulty machines. No one accomplished too much, Many were frustrated.
Very little actual work was done.

22
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10/23 T , of confusion. The boys and girls were excited about the
machines. However, they did not work well at all.” The machines
jammed, I was so busy helping the students fix their machines 1
could not observe them working.,

10/24 Today was still somewhat of a rict. Most of the time was
gpent teaching the children how to keep boxes in order.,

10/24 Machines stili causing trouble.

10/26 Things went smoothly today fce the first time. It still takes a
minimum of 45 minutes and of that about 15 or 20 minutes is devoted

to actual work on the program,

10/30 Hectic day! One boy dropped a box and the first six units
were all @ mess. No time at all to check on youngsters® work,

It appeared that it tock each cf the classes several days to adjust to

the programmed materials and teaching machines, Breakdowns on the machines

were quite regular during the first few days. This was caused by two factors:

the inexperience of the students and teachers in using these materials and

faulty rollers and a great improvement was noticed immediately. Some of the

faulty gears and rolless in the machine. The company replaced all of the
entries made by teachers after the first few days read:
e

10/25 Things are beginning to clear up. The children seem to enjoy
the work immensely.

B

10/26 Everyone is more sure of what's going on.

gd/so This week is going smoothly. Machines are now in working
er.

All of the teachers exmressed concern that the students were racing
through the frames too rapidly and attempting to finish the program rather than
trying to learn something. Concern was expressed relative to various groups

of pupils also. Some comments which verify this are:
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10/24 Some pupils seem to think this is a gpelling race. Even the
brighter studenta didn't study long enough to know the letter com=-
binations for long vowel sounds.

10/24 The students were more concerned about finishing the sheet
and turning the knob than reading the questions.

10/25 The below average in many cases are progressing too fast and
I'm sure not understanding.

10/26 There is some mroblem with neighbors wanting to know how far
the other is. Today there was cheating and skipping of pages tc keep
up with a neighbor.

10/30 Cne Loy who was retained in third grade is up with the brightest
youngster in the class, How?

11/2 A few students are not reading the questions. They seem more
concerned with turning the knob to see how long a roll of paper they
can use.

11/14 The slower pupils seem to be finding the program too difficult
to achieve without help. They complete a unit but fail the test.

11/27 1 felt that some were under the impression that the machine
would learn for them rather than they learn from the machine. This
feeling has changed a great deal after many of them have taken a
unit over again,

1/28/63 There is a great deal of competition among the youngsters
resulting in some dishonesty. They race each other.

3/27 Slow pupils still on Unit 4. Can't seem to get it even with
individual help. Average students having great difficulty with Unit
10.

Several comments were made regarding the programmed matarials and

the boxes in which they are contained:

10/29 Today was a trying one. I had to change eight rollers and ro-
teach the order of the boxes.

10/30 The programs would work much better if they were typed on
one side only -~ the pupils get the nunkers all mixed up in the hoxes,

10/31 Many of the students had trouble in numbering the sheets in the
correct order after they had turned their unit over (when they were doing

PR T o
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the second half of the unit). They seem to get confused in numberiné
after they start the second side.

12/3 Some of the boxes are getting almost impossible to use.

12/18 The entire period was spent taping up the boxes. They
really are a mess and as a result the programs are getting torn.

3/4/63 The boxes are getting worse and worse.

Not all of the comments were critical. Several entries indicated praise

for the programmed materials and teaching machines.

11/10 "My arm gets tired from turning this knob." “I wish we could
work with the machines longer. * Comments both for and againgte-
majority of pupils like them very much. .

11/13 The boys and girls are still very happy with the machines,
Three of them are repeating units because of low grades. it can be
discouraging.

11/15 The superior students are really advancing .fast and getting
things correct.

1/4/63 Children ware anxious for machines again, Bvery child
seems to like working with them,

1/15 The superior student is still thrilled about the work and doing
well. The novelty seems to be wearing off for others.

1/28 Motivation contimies to be very high. The pupils love the
machines. Giving up & day~~not using the machines--is worse than
| giving up recess.

f 2/1 1 see a lot of discouragement with the slower student. Almost
every unit must be repeated. Without extra attention it may do no Jood
to repeat it. Due to a number of broken machines I don‘t have tima to
give the extra attention. The average child's test is cofrect but if

you ask him to spell the word he can't. 8o I don‘t think they are con~
centrating as they should.

2/5 There has been a carry over in applying word-attack principles as
the sound of loud or long vowels among the more able.

2/8 The teaching machines have been a real challenge for the more
* able student: those with low reading ability are having more difficulties.
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2/11 Many pupils are able to get 100 per cent on the post-tests be~
ocause they can distinguish the right word from the wrong ward~=but=-
when the words are pronounced for them to spell they cannot spell them
correctly. ' . : '

2/12 1 do not believe the pupils write the entire spelling word enough.
This may be the reason why they can distinguish the correct word from
the {ncorrect. Some of the sentences or questions in the progran are
not very clear. Many times when pupils have the word “test” they are
in doubt of what word they are to writs.,

2/13 Gapable pupils are “sailing® right along with the units. It is
serious business now. They like to progress at their own speed and
learn the "big"” words.

2/15 The time limit has been reduced. When the program was start&'i
it took at least 45 minutes, Now they can get the boxes and ave them -,
put away in a half hour. :

2/19 The pupils think spelling by machine is fun. It has helped some
children to become independent. A couple of pupils have improved
their work habits anc can read and follow through the directions given;
which could be a carry over from the program.

3/7 The machines can handie absences well--the student can always
take up where he left cff, With individual instruction a student can
follow the program without breaks or omissions.

3/28 M;chme spenmq has éiven niore confidence and also fostered a.
more positive attitude toward spelling to the low-ability child as he has
has the satisfying experience of being right most of the time.

$/10 The studonts who have finished and are working on the book=type
program with no machines love it, They accomplish a great deal. They
have a longer warking period as no boxes to put in order, no machines
to get or put away.

i7" 8/13 Although the mogram is well written a few students are not con-~
ogntmtlnq on the material--they are riot absorbing the meat,

'$1. TEACHERS' EVALUATION FORMS

Teachers in the experimental group completed an evaluatior form at the
end of the school year, The first question asked was: “Is the subject-matter
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of the program academically sound?* Each of the four teachers answered yes
to this, Typical of the comments of three of the four teachers was:

The subject matter is presented in a clear, logical, and understandable:
manner,

The comment of the fourth teacher (a fourth grade teacher) was:

I foit the subject-matter was academically sound, but I don't think my

puplls read it well enough to understand it thoroughly. I am sure most

of the class will not retain the subject-matter.

The second question was: “Wag the level of the subject-matter appropri-
ate for your class?" The two third grade teachers indicated that the materials
were too difficult. One comment made was:

Many cf the children coula not read the material, They answered
because of sight and not understanding.

Both fourth grade teachers said that the level was approgriate. However,

one added the remark:

The program was appropriate for about a third of the class, but too
diffjcult for the other two-thirds. Reading was the problem for them.,

The next question asked was: “As contrasted with what you have been
able to accomplish with other types of learning material, how much do you feel
you were able to get your pupils to learn with this program?” The two fourth
grade teachers checked "a great deal more than with most other materials, "
The two third grade teachers checked "about as much as with other materials, *

Remarks made by fourth grade teachers were:

Again I have to divide this class for comment. The top third a great

deal more because they need not wait for the slow ones. But the slow

ones felt no pressure therefore they didn't study to learn.

Immediate reinforcement was perhaps the most .waluable. The program

8130 sireased reading, vocabulary, and English skills as well as spelling.

1
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Third grade teachers added:

The mechanics of the machines was fascinating to the children, but
the majarity of them missed the real learning point of the program.

The superior did very well, Because of the enthusiasm over the
machines the children tried hard and I do see improvement,

The next question asked: “The next tive you teach & cowrse in this
subject or a similar field, would you a) mefer to have programs used for at
least part of the course, b) prefer not to have programs used, or ¢) not care
whether programs are used ? Each of the four teachers indicated the first
: choice, that they would prefer to have programs used for at least part of the
course, although the third grade teachers qualified thuir answers by saying if
the appropriate level of material waas used. One fourth grade teacher remarked:

I would like to use a similar program for the fast learners. They need

to be challenged to do more on their own. I feel that our subject

matter ia geared to the average learner and as a teacher I spend too
much time with the slow leamer.

The next question asked: "To what extent did you enjoy using this
program with your class: very unenjoyable, unenjoyable, 50-50, enjovable,
very enjoyable.” The two fourth grade teachers checked "very enjoyable"
and the two third grade teachers checked "50-50",

f The two third grade ieachers remarked:

Because of pocr mechanisms and messed materials it was often not
enjoyable, but the enthusiasm and hard work of mogt children made it
enjoyable,

1 had little or no time for individual help or even time to check on the
youngsters' progress. There was a constant need for repair, etoc.
with the machines,

The two fourth grade teachers said;
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It was fun to see how well the bright students learned to help them~
selves with only a minimum amount of guidance and to develop this
inner drive to achieve which is 80 necessary for higher learning.

Although the program kept me very busy and it required much extra time,
it was gratifying to see their achievement.

“Pc you think that this program should be made available for the use of
teachers throughout the country?* The two third grade teachers indicated that
they were not sure, adding:

Not for third grade, I didn't think many of the third graders were ready
for this type of program. It was too difficult.

The fourth grade teachers answered “vyeg", saying:

Yes, if the teacher is willing todo 2 good job of teaching., A program
uuchaathuunoteuyoranouywayomforateachu. It requires
mare time than a text, as 34 puplis are at 34 places, but it is good
for children and so should be good for teachers.

Other teachers would have the satisfacticn of having offered the pupils
a course in which they oan work at their own rte and in an active
lezrning situation.

The final question asked the teachers to summarize their opinion of the
rrogram, A third grad- “eacher replied:

Two exrellent things about the program are materials as a whole and
the enthusiasm the program gave to the childrea.

The materials contain a lot of repetition on phonics which is good. I
didn't agree with all types of test. Some units the child was to pick
out the wrong word but did not have to correct it. Most of them could
not spell them anyway. The camrect test grade often did not mean the
child had learned to spell the words., He could only recognige them,
Rules and word meanings were clearly stated but because of the diffi~
cult words they didn't sink in.

The superior student did well and worked hard, Most of the materfals
wece at his level, The average &nd slower student missed out on
important rules because they couldn't read and understand on thefr
own. With easier material or worde I think they would benefit moare.
Also, I think they need some classroom teachiig along with the
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machines. The children did benefit greatly by working on their own,
You could see this in ther areas of study. When assignments were
given they seem to read and follow directions better.

The most unenjoyable part is the machine itself. 1 don‘t think many of
them will be usable again without repair. Materials also were hard to
keep ir. order. It would be much better if each individual had his own
materials, In each class some children would spend the most time
straightening boxes.

The amount of time used in getting the machines and working with them
i too much. Other subjects must be cut down to give this extra time,

The children seemed to compete constantly to finish ahead of the cther,
Cheating was also done with the more difficult words.

Machines will certainly never take the place of the teucher. The teacher
is so busy keeping the machines in working order, filling rollers with
paper, and giving pre~ and post-tests that she hardly has time to ob-
serve the student while he or she is warking.

Another third grade teacher said:

The youngsters found it was interesting to handle and work with the
mechanics of the machines, This held their interest throughout the
entire program. However, the machines did not always work smoothly
and this took much of the teacher's time and attention. The papers in
the hoxes proved to be a constant source of confusion and this in=
creased greatly when the second set of boxes was used. It was im-
poasible to keep the unit pages in order. This also consumed a lot

of time.

It was mentioned *hat one advantage of the program was that each
youngster could go at his own speed. Third graders are very competi-
tive and inclined to want to be first. I found this influenced the
speed at which they warked, Many of them did not work at their own
speed, but at their neighbor's or friend’s speed. It was a big race

to see who could finish first. As a result, some of those who finished
first were not above-average students, Instead they had carelessly
hurried through the program.

The program was too hard for most third graders. The above-average
youngaster was able to grasp most of it. In going through the program,
unit by unit, I, as a teacher felt the youngsters should get niore out

of it than they did. However, something seamed to happen between the
boxes and the brain, for the majority of the youngsters did not apply
what was mresented in the program. Perhaps third graders are not mature
enough to wark that independently.
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The program was very time~consuming because of the trips to and from
the supply room to get the boxes. I was not able to check individually
with the youngsters as they were working because my attention was
needed almost entirely elsewhere, fixing boxes, finding lost pages, eto.

A fourth grade teacher replied: |

Many children go through the process of memorizing the week's spelling 1
list by monotonously writing the words over and over. The bright child
may already know the words he must study. The slow child will still
make mistakes on his text.

Rk o el

The greatest advantage is that students can go at their own pace. The
student can follow a program without breaks or omissions. Working ;
on a machine, the student can always take up where he left off. The 4
L coherence of the rrogram helps maximize the student’s success, for by i
; thoroughly mastering one step he is optimally prepared for the neoxt. i

Therse appear: to be gratifying "side effocts" as: (1) the pupil learns
to follow directions. (2) the satisfying experience of beinn right most
of the time gives confidence and fosters a positive feeling toward
spelling, (Machines are patient, they do not shame or disparage.)

(3) ‘the pupil is actively learning. (4) he acquires a feeling of in-
dependence. (5) reading is improved. ~

I thought it quite interesting to find out that some students could get

" the machine test right (picking out the coxrect word) but when the words
were dictated they could not spell them correctly.

The machines do absolutely nothing for handwriting. When a new roll
is in they have to have the machines up so high~-~they stand up in
their desks.

The programs had some very good phonetic work included. However, I
feel some students did not read it as thoroughly as they should=~they
seemed more concerned with writing their answer in the blank. Much
time was lost in fixing the boxes or fixing the machines.

I would certainly recommend the continued use of programmed learning.
In programmed learning the student remains active. If he stops, tlie
program stops. Immediate and frequent reinforcement sustains a lively
fnterest. Generally the students like the programs and therefore they
do not let their attention wander. I realize some students need a
machine but most of them could accomplish more with a book~type mro-
‘gram, I feel the machines waste & great deal of time. (I would like
worklnq)wmx the book-type programs and no machines and compare the |
results, |
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I believe this program has many aspects of learning that do not im=-
mediately show up. It certainly helps them to work on thoir own and
compete with themselves,

The program is very good for the top students—-it challenges them, it
takes them much farther than they could go with the class. I feel

programmed learning has a great potential,
Another fourth grade teacher replied:

The boxes and the machines were the weak spots, with so many children
using the same., The machines wera not strong enough to withstand

the job required nor the children capable of keeping the program in
order, I would like to see either the program in book form or a program
per class,

I would like to see a program such as this used in several areas. I
feel that machine programming needs teacher or parent guidance. It

is a challenge to the bright pupils not to have to wait for the average
learner. I found that the average learner in this room has just "caught
on” the value of such & program, At first they seemed to feel no inner
drive to learn on purpose. Several made the remark that they wished
they had studied like this earlier in the program. I alsc fesl that a
program like this in different areas would be of great value to the siow
learner, if he could have teacher guidance early in the program, or
until he understood it himself. Direct results and achievement are
very rewarding to slow learners, too. I could not find time to do this
as too many puplis wore having difficulty.

II. SUMMARY

In summarizing the results of the written logs and end of year evaluations, .

it appears that several distinctions can be made. It seems that the programs
and machines were better accepted at the fourth grade level than at the third
grade level. The leval of difficulty was, in the opinion of the teachers, mare
appropriate for fourth grade pupils. Also, the teaching machines themselves
were better accepted at the fourth grade level,

There appeared %0 be better acceptance of the programmed materials
(the spelling course) than ithere was of the teaching machines. Great diffi~

cultiss were encountered in the use of the machines. Although this was more

P
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evident at the beginning of the project, it did continue throughuut the entire
project. It is felt that many times when the teachers said something critical

of the "program” that they were in reality critizing the "machine. “

There appes-ed to be concern on the part of each teacher that the program

and machi~e were more appopriate for the average and above-average student,
They expressed the feeling that the Lelow average student received little help
from the program,

The teachers were kapt 8o busy fixing machines and helping students
find their place in the yroorammed materials that there was little if any time
available to help students individually with spelling or to observe students’
behavior. It had been hoped that different types of observations could have
been made with the focus on behavior and reaction of étudenta. Apparently
this was impossible to do b- -auss of the time involved.

Teachers felt that the motivation of the pupils remained at a high level
throughout the entire experiment, They also said that there appeared to be
some carry over for students as they were learning to Qark independently and

follow directions.
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CHAPTER V
ANALYSIS OF STUDENTS8' EVALUATION

Students in the four classes in the Experimental Group weare asked to
complete a questionnaire at the end of the research mwroject. An open-ended
question was included which asked: “In your own words say what you thought
of the speiling machines. What did you like about the program? What didn't
you like about . it, etc.?" Over 95 par cent of the students indicated they
ltked the machines.: Several individuals indicated they liked the machines.

but that they had great difficulty with them from a mechanical .view-

m.

The answers to the remaining questions are summarized in Table I,
page -35. It can be said that the response by each group to éach gusstion is
very positive, If these responses are representative of the stuc=nts! feelings
a positive attitude toward teaching niachines existed at the end of the mroject,
There is little difference in positive response between third and fourth
grade pupils. The fourth grade pupils generally gave a higher per cent response
to the items reforring to their like of teaching machines. One question, number
four, referred to the amount of learning the students felt they had accomplished.
The third grade students yave a hiyner per cent of positive respocase to this

question.
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TAILE |
PERCENTAGE RESULTS OF STUDENTS® EVALUATION

| 3 I 4 Total

QUESTION

1. if speliing machines had not been used in spelling
class, | believe
_____1 would have leamed less in spelling
It would have mode no difference
— | would hove learned more in spelling

2. In comparing work done using the spelling machines
with studying In the textbook, | feel that, with the

same amount of time and effori:
| lecrned much more with the machines 69 62 65
| learned somswhat more with the machines 9 25 Y4
| foel thers is no difference 15 3 9
I leorn somewhat more from studying textbooks 7 10 8
| learn much more from study.ag textbooks 0 0 0

3. If | wos to take onother course in this mbioct or o
similor subject, | would:

Choose to have machines used for ot least port 72 80 76

of the course

Choose not to have machines used 9 6 7 |
Not care whether machines are used or not 19 14 17 |

4. How much do you think you learned from using

(n=59) (n=64) (n=123)
6} 80 7}
22 ? 15
17 11 14

(n=58 (n=63) (n=121)

(n=58) (n=63) (n=121)

(n=57) (n=63) (n=120)

spelling machines?
Learned nothing 0 0 0
T Leomed a little 2 2 2
L-ornod a medium amount 7 2] 14
Loa'nes. quite a bit 32 27 29
Loan ed very much 60 51 55

5. How much did you enjoy goling through this program
using the spelling machines?

(n=57) ({n=é64) {n=121)

—___Very much disliked 4 2 2
Dlsllkod 2 2 2
______Don't know 18 19 18
™ Enjoyable 23 31 27
ch enjoyable 54 47 50

L
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To summarize, it appears that through the use of multiple choice and
open-ended questions, students in the Experimental Group possessed a positive
foeling toward programmed materials and teaching machines at the completion of

this project.
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CHAPTER VI
STATISTICAL ANALYSES OF DATA

The first factor to be considered in the statistical analysi: of data is
the time factor involved in the research project. The total length of time used
during the school year varied among the three schools. The project continued
for the entire school year (38 weeks) in Control School B. In Control School A,
the project was completed in 24 weeks. In the Experimental School, students
progressed at individual rates and as a result the length of the project varied
fro.a 1b to 28 weeks. Some of the students in the Experimental Group did not
compiete the course in the 28 weeks.

The amount of time per day devoted to classroom instruction in spelling
is difficult to ascertain accurately. It appears that each control group used
approximately 25 minutes per day, on the average, for classroom spelling in-
struction. The Experimental Group used abbut 35 minutes per day for spelling
instruction but it is estimated that approximately 10 minutes per day were de-~
vote;l to carrying machines and program from room to room and recrganizing
the program in the carect order after other students had used °  Therefare,
it appears that the three grours used about an equal amount of time per day, on
the average, if the time for storage, movement and rearganization is not

considered.
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Differences existed in the amount of homework assigned. Students in
Control Group A appeared to receive homewaork 'in spelling rogularly while stu-
! \

dents in the other two groups were not aasig'ized homework except on an m;u-

vidual hasis as special needs were exhibited.

Tabls 11, page 39, Jives a tabulation of the per cent of students in the
Experimental Group completing various number of units. The programmed spell-
ing course contained twelve units. It can be observed from Table II that 36 per
cent of the third grade pupils and 55 per cent of the fourth grade pupils completed
the entire course. Likewise, it can be seen that two per cent of the fourth grade
puplils {one student) mrocoeded no further than Unit 3. In interpreting these
figures it must be remembered that the students had to repeat units if their
unit post-test score did not reach a certain level prescribed by the teacher.

Table III, page 40, describes the per cent of those who finished the course
by number of weeks riacessary for completion. It can be seen, for example,
that 64 per cent of the third grade pupils and 44 per cent of the fourth grade
pupils did not complete the programmed spelling course. Of those completing
the course, 25 per cent of the third grade pupils and 38 per cent of the fourth
grade pupils completed the course in 20 weeks or less.

The investigator wished to determine whether differences existed among
the three qroups at the beqmmnq of the research project. Two possible variables,
an inteliigence score and a spelling achievement score, were gselected for an
analysis of variance. The Large-Tharndike intelligence score and the spelling

subtest of the Iowa Tests of Basic Skills 'were used;
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TABLE N

PER CENT OF STUDENTS IN EXPERIMENTAL GROUP
COMPLETING VARIOUS NUMBER CF UNITS

—_ UNITS COMPLETED
GRADE 3 4 5 &6 7 @8 9 10 11 12
: 3 0 4 4 M 2 5 12 6 N 3
4 2 0 3 2 0 6 9 15 a s5
- TOTAL




TABLE 1l

PER CENT OF STUDENTS IN EXPERIMENTAL GROUP COMPLETING
PROGRAMMED SPELLING COURSE IN VARIOUS NUMBER

OF WEEKS
GRADE T
Number of weeks| _ 3 4 B Total 3 & 4
for Per cent of | Per cent of | Per cent of | Per cent of | Per cent of | Per cent of
completion of olidrd |3rdgroders | all 4th |4thgraders | all rd & | 3rd and 4th
cource grodors  |whofinished | graders who finished| 4thgraders | grodess
_ who finished
(n = 56) n = 20) n = 66) (n = 37) n=ei122) (n=5)
15 2 5 0 0 ] 2
16 0 0 2 3 1 2
17 2 5 2 3 2 4
18 2 5 5 8 3 7
19 0 ) 5 8 2 5
20 4 10 9 16 7 14
21 2 5 3 5 2 5
2 0 0 2 3 ] 2
23 4 10 0 0 2 4
24 9 25 5 8 7 14
25 4 10 5 8 4 9
26 4 10 0 0 2 4
y74 5 18 17 30 n 25
28 0 0 5 8 2 5
Did not complete
course 64 - 44 - 33 -
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To test the significance -§ the differsaces omong schools, the nuil hypothesis was asumed.

B other words, o homogeneous pop ulation was postulated, from which variation among somples os

Brout o were present could reasonably be attributed to sampling flunctuation. A test for determing

B ther the aull hypothesis (1. o., there is no difference) is fenable was made.

Table IV, poge 42, is the onalysit of varionce of intellipence scores among the three groups

[Experimental Group and Control Group A and B). The two sections of third grade pupils and two

‘ tions of fourth grode pupils in each group cre usad for a total of 335 degress of freedom. At 2 and

degrees of freedom, an F value of 1,07 is obtained. This is not a significant F value because at
§2 and 400 degrees of free-'om (2 and 334 d. f. are neede J-~closest toble figures are 2 and 400 d. F.)

Jon - raive of 3.02 is required for p<.05 and 4,66 for p<.01. Thus, evidenre is not available for
Jreixcting the null hypothesis or the idea that students in the vorious schools do not differ in in-

telligence scores as represented by the test.

Tables V and VI, pages 43 ond 44, contain analyses of varionce of Intelligence scores

’emng schools but in Table V the data is for third grade puplls only and Table VI containe data

‘fot fourth rada pupils only. At the -th{rd_ grode level, an F value is obtained which It not stat-

istiesiiy significont. Therefore, the idsa that theve ore no differences beiween third grode pupils

azaong scheols cannot be rejectad. The null hypathesis 1s euhe!md. Howevor, at the fourth grade

| level the diferences cre significant at the five per cent level of confidence. The mean 1Q scores

for fourth grade pupils are 111.12 at the Experimental Schoo!, 113.29 ot Control Schooi A, ond

108. 25 at Control School B. This would indicate thet an analysis of covariarce should be wed

in the onalysis of the data. Howaver, simple "t" tests will be made and, therefors, the srall

 difforences which do exist should bs recognized ond noted in the Inferpretation of the "f" te:is.

The other possible variohla with which there was concern was spelling achievement

scores. The analysis of varience for the speiling aubtest cf the lowa Tests of Basi: Skills 1is

e Rm— - ——
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TABLE tV §

ANALYSIS OF VARIANCE OF LORGE-THORNDIKE IMTELLIGENCE
SCORES AMONG THREE SCHOOLS (THIRD AND FOURTH GRADE)

Source of ~Degressof Sumof ~ Mean ]

Variation Freadom Squarss Square

Schools 2 413 206.5

Within 334 64,307 192.5

Totol 33% 64,720 (192.6)
F2.334 = %5- ‘.¢I (ﬂ)")

(At 2 and 400 degress of freedom, an F valus of 3.02 is required for p <. 05 and 4.66
for p <.01.)




TABLE V

ANALYSIS OF VARIANCE OF LORGE-THORNDIKE INTELLICENCE
SCORES AMONG THREE SCHOOLS (THIRD GRADE ONLY)

Sowce of ~Degrees of “Sumof Mean

Yorlation Freedom Squares Square
Schouls 2 104 52.0
Within 155 18,362 118.0
Total 157 18,466 (117.6)

_ 520 _
Fz' 155 118.5 0.44 (ﬂo‘o)

(At 2 ond 400 degrees of freedom, an F value of 3.02 is required for p <.05 and 4.66
for p<.21.)




TABLE VI

ANALYSIS OF VARIANCE OF LORGE-THORNDIKE INTELLIGENCE
SCORES AMONG THREE SCiHOOLS (FOURTH GRADE ONLY)

Sowurce of “Degrees of " Sumof Meon
Variation Freedom Squares Square

Schools 2 755 377.5
Within 176 20,212 116.5

Totol 178 21,267 {119.5)

-

L3775
F2,176 = 116.5 = 3- 4 (n.3.)

(At 2 and 400 degrees of freedom, on F value of 3,02 is requi rud for p <.05 and 4.66
for p <.01.)
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described in Table VI, page 46. Aa F value of 2,30 Is obtained, Since this F value is 3
not statisticelly significant the null hypothesis thot there are no differences In spelling
achievement as represented by these test scores cannot be rejected. It must be sustained.

Tables VIll and IX, pages 47 and 48 contoln analyses of variance for the spelling

subtest. Table Vil describes the analysls for third grade pupliis only while Table IX containe
the dato for fourth grade pupils only. In each case aa F value has been obtained which is not
statis:icolly significant. Therefore, the null hypothesis cannot be rejected.

The above data is included to indicate that the three groups were equal in Intel-

ligence (except at the fourth grade level) and spelling achlevement at the beginning of the
experiment in 0 far as the test scores were representative of intelligence and spelling achieve-
ment. There ;e other pomsible varicbles which could have been included but these are the
. two which were the most impoatant, it Is falt,

In oddition to the analysls of the conlvol variables, analyses of varionce were made
on the pre tests of the five criterlo tests. Tables X, X1, Xil, XIi, and XIV, pages 49 0 33,
list the F values for the analyses of the How | Like School inventory, Nc*'anal Achievemesi
Tests in Spelling, word list from progre-amed spelling couse, word lis? o measure transfer of
spelling skills, and rules of spelling test, respectively. In the cass of three of the criterio

tests, F values wers obtained which are not statistically significant. Therefore, the null

hypothesls can not be rejected and It can not be sald that differences existed among the Jroups

at the beginning of the experiment in these three tests.

However, differences significant<. 05 were computed for the How 1 Like School
invertory and differences significant<. 001 was computed for the rulss of spelling test. The
mean scores of the rules of spelling test are 30.2 for Experimental School, 36.7 for Control
School A, and 32.1 for Control School B. Thess differences need to he considered in the

Interpretation of the "t" tests.
ERIC
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TABLE Vil

ANALYSIS OF VARIANCE OF IOWA TEST OF BASIC SKILLS
SPELLING SUBTEST AMONG THREE SCHOOLS

(THIRD AND FOURTH GRADE)
Towce of ~TBegress of Tomof oo
Varlation Freedom Squares Square
Schools 2 571 285.5
Within - 326 40,487 124,2
Total 328 41,058 ' 125.2)
Fz'm .12%3% = 20& (no'o)

(At 2 and 400 degrees of freedom, on F value of 3.02 Is required for p<.05 and 4.66
for p<.0l.)
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TASLE Vil

ANALYSIS OF VARIANCE OF IOWA TEST OF BASIC SKILLS
SPELLING SUBTEST AMONG SCHOOLS

(THIRD GRADE ONLY)
Source of “Degrees of Sum of Mecn
Variation Freedom Squares Square
Schools 2 114 57.0
Within 150 20,861 139.1
Total 152 20,975 (138.0)
57.0 '
2,150 137 - 041 (.8.)

(At 2 and 400 degrees of freedom, on F value of 3.02 is required for 1<.05 and 4.66
for p <.01.)




{ABLE IX

ANALYSIS OF VARIANCE OF IOWA TESTS OF BASIC SKILLS
SPELLING SUBTEST AMONG SCHOOLS

(FOURTH GRADE ONLY)
Sowrce of " Degrees of Sumc Mean
Variation Freedom Squares Square
Schools 2 206 103.0
Within 173 32,006 182.v
Totai 175 32,212 (184.1)

—103.0
Fz' 173 -m 0.56 (n.s.)

(At 2 and 400 degrees of freedom, an F value of 3.02 is required for p (.05 and 4.66
for p <.01.)
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TABLE X

ANALYSIS OF VARIANCE OF "HOW | LIKE SCHOOL" INVENTORY
AMONG SCHOOLS {THIRD AND FOURTH GRADE PUPILS)

Source of Deogrees of Sum of Mson

Varlation Freedom Squares S¢ua

Schools 2 233 116.5

Within 328 11,634 35.5

Total 330 ||,867 ( “om

= ~116,5 ﬁ
Fz'm 35.5 3028 (ﬂo‘o)

(At 2 and 400 degrees of freedom, an F value of 3.02 is required for p<.05 and 4.66
for 1<.01.)




TABLE X1

ANALYSIS OF VARIANCE OF NATIONAL ACHIEVEMENTY TEST IN SPELLING
AMONG SCHOOLS (THIRD AND FOURTH GRADE PUPILS)

Tource of “Deogross of Tom Mean
Varlotion Freedom Squares Square

Schools 2 8% 419.3

Within 33! 50,679 153.1

R mgline NSNS

Total 33 51,518 (154.7)
o —
F, 3 """im.u = 2.74 (n.s.)

(At 2 and 400 degrees of freedom, and F value of 3,02 is roculred for p <. 05 and 4,66
for p<.01.)
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TASLE X1

ANALYSIS OF VARIANCE OF WORD LIST FROM PROGRAMMED SPELLING COURSE
AMONG SCHOOLS (THIRD AND FOURTH GRADE PUPILS)

Sowce of Dogrees of “Svmol Meon
Voriation Freedom Squares Square
Schools 2 378 189.0
Within 33 29,437 88.4
Total 35 29,815 ( 89.0)
189.0
Fz'm = 88.4 = 2. 4 (n.t.)
(f::!:;dl)mdeonuofm an F value of 3.02 1s required for p<.05 and 4.86
p<.0l. |




TABLE Xill

ANALYSIS OF VARIANCE OF WORD LiST TO MEASURE TRANSFER OF SPELLING
SKILLS AMONG SCHOOLS (THIRD AND FOURTH GRADE PUPILS)

for p<.01.)

Source of Degrees of Sumof Meon
Veriation Freedom Squaras Square
Scheols 2 487 243.5
Vithin 269 23,550 87.5
Total 271 24,037 ( 88.7)
= ~243.5

Fz'w 87.5 2.78 (ﬂo‘o)

(At 2 and 400 degrees of freedom, an F value of 3.02 is required for p<.05 and 4.66

——— -




TABLE X1V

ANALYSIS OF VARIANCE OF TEST ON RULES OF SPELLING AMONG SCHOOLS
(THIRD AND FOURTH GRADE PUPILS)

Source of ZﬁegreetT Sumof : Nsan

Variation Freedom Squares Sqiwre

Schools 2 2,208 1104.C:

Within 331 41,471 125.3

Total 333 43,67 ( 131.2)
1104

F2’33| ‘372"5'3"‘,8 81 (n.s.)

(At 2 and 400 degrees of freedom, an F value of 3.02 is required for p (.05 and 4.6
forp <.01.)

g
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Tables XV, XVI, XVII, XVIU, and XIX, pages 55 to 59, contain the
statistical data describing the jre~ and post-test results of each of the five
criteria instrumemts. Each table lists the diftmnqe’a between mre- and post=-
test results, standard deviations, “t” test, and wchability. Results are
tabulated by school, grade ievel, and ability qroﬁp within grade level asg
determined by an intelligence test score.

Data relative to the How I Like 8chool inventory are contained in Tahle
XV. This inventcry is a device whereby pupils express their likes and dislikes
about school by answering *Yes® or "No* to 50 questions, It, like all of the
other criteria instruments, was administered at the beginning and again at the
termination of tFa u'ojectf It can be observed from Table XV that little gain
was made during the year's time on this ms_trumem:. In several instances the
difference between pre~ and post~test scores was negative. For schools, the
only statistically significant gain was with the total third and fourth grade
class at Lincoln (p< .05). By grade levels, statistically significant gains
were made at the third grade level, low taird in ability, at Lincoln (p & .01);
the total third grade at Lincoln (p <.01); and the fourth grade level, top
third ir. ability, at Emerson (p < .001).

It can be said that based on th: data contained in Table XV there was
little change in students in any of the three schools in attitude toward school

as measared by the How I Like School inventory. Some isolated gains were
made but these were few in number.
Ths result. of the National Achievement Tests in spelling are tabulated

in Table XVI. Statistically significant gains were made at most grade and
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obllity levels. The greatest gain for school wes made by Lincoln with 13.9
suw scors units (compared to 9.1 for Emerson and 11.9 for Cleveiond). The greatest

gain for third grade was made ot Lincoln with 17.4 polnts (compored o 10.9 each
for Emarson ~nd Clevelond,. Students at Cleveland made the greatest gain at fourth
grade with 2.9 points (compared to 10.2 at Lincoln and 8,1 at Emerson).

At the third grade level, each of the three ability groups at Lincaln
made equul gain.  The top third at Emerson and the low third ot Cleveland made
the greatest gain within their respective schools among ability groups at the third
grade level.

At the fourth grade level, the middie and low thirds mode equal greatest
gain at Lincoln. At Emerson and Cleveland the low thirds made the greatest
gain at the fourth grade level.

Table XVIl contains the data relative to the word list from the programmed
cowse inspelling. Analysis of variance of the thres schools showed them to
be equal on the results of this test at the beginning of this study. Data in Table XVII
indicate that statistically significant goins were made by most cbility levels at

both grade levels. The greatest gain by school was made ot Emerson with 11.3

row score points of gain {compared to 10.8 for Cleveland ond 10.7 for Lincoln).
Students at Lincoln made the greatest gain at the third grode leve! with 14.1 points

(compared to 12.0 points at Emerson and 10.9 ot Cleveland). The greatest gain
af the fourth grade level was made at Emerson with 10,8 points (followed by Cleveland

with 10.7 points and Lincoln with 7.5 points).




é1

Data relative to the rules of spelling test are contained in Table XVIil.
Analysls of variance of the three schools determined them not to be equal in the
results of this test at the beginning of the project. Statistically significant
gains were made by most ability groups at both grade levels. The greatest gain
by school was mnde a Cleveland w'th 19.2 raw score points {compared to 15. 1
at Lincoln and 13.3 at Emerson). Students at Lincoln made tha greatest gain
at the third gres level with 18.9 points (compored to 18.8 at Cleveland and
13.0 at Emerson}. Greatest gain at the fouth grade level was made ot Cleveland
with a mean gain of 19.6 points (compared to 13.6 points ot Emerson and 11.1
ct Lincein).

The resul's of the‘ word list test to measure tronsfer of spelling skills
are contained in Table XIX. Analysis of variance among schools revealed them

to be equal on this test at the beginning of the study, Statistically significant

gains were made by all ability groups at all grade levels except ot Emerson.

The pre-testing was not accomplished ot the fourth grade level at Emerson. There-
fore, comparisons cannot be made with this group. The greatest gain by school wos
made at Cleveiond with 11.8 rdw score points (mnp&ed to 10.0 at Lincoln).

The greatest gain in the third gi ade was made at Lincoln with 12,7 points (compared
to 11.6 for Cleveland ond 12.5 for Emerson). Cleveland made the greatest gain

at the fourth grade level with 12.0 points (compored to 7.1 for Lincoln).

The following analysis excludes the results of the How | Like Schocl
inventory but includes the other witeria tests. Comsidering total population

included in the study in each school, Lincoln made the greatest gain on
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one test, Emerson on one test, and Clevelend on two tests. At the third grade
level, Lincoln made the greatast gain in three tests and Emerson in the other.
At the fourth grade level, Lincoln made the greatest gain on one tes: and
Cleveland on the other three tests, However, it should be observed that the
differences among schocls were very small in many instances and were not
great enough to be statistically significant.

Considering the ¢reatest gain made by an ability group within each
school, the following analysis could be made. Grade levels three and four
and the total for three and four (schools) were divided into three ability groups.
Pour criteria tests are being considered. Therefore, each ability group within
each school had 12 chances of making the greatest gain (the third grade had
ane chance in sach of the four tests, the fourth gracde one chance in each of
the four tests, and the total third and fourth one chance in each of the four
tests). At Linooln there are only eleven chances because of a tie, It can be
observed that the greatest gain at Lincoli: was made by the top ability group
three out of eleven times; the middle group, seven out of elsven times; and
the l&w ability group, two out of eleven times,

At Emerson there are only seven chances bacause one pre~test was not
administered. The greatost gain was made by the top ability group two out of
seven times; the middle group, two out of seven times; and the low group,
three out of seven times, At Cleveland, the greatest gain was made by the
middle ability graup one out of twelve times and the low ability group eleven

out of twelve times.

B o A e =
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Another analysis of the results of these four criteria tests would include
the data in Tables XX, XXI, XXII. XXIII, pages 64 to 67. Table AX, for example,
contains data for each school, grade level, and ability group for th:e National
Achievement Tests in spelling. The tabulation is oa: - .= - ratio of gain/
we-test score. It is difficult to interpret the meai . ' . :se ratios but they
do provide another means of comperison. qu much ; .. a student makes

depends not only on his pre~test score but also on the limits of the test, How

much gain wes possible? It can be observed that in each of the Tables XX to
XXIII, the biggest ratio exists, for the most part, in the low ability group.

'In summari.ing *“e results of theso four criteria tests, it can be said
that no school did consistently better than the other two schools. It is inter-
esting to nce that on two of the criteria tests directly related to the pro=-
grammed course in speliing (see Tables XVII and XVIIl) the Control Group B
(Lincoln) made as much or more gain as the two scheols which studied the
maeterfal. However, the differences in gain among schools were not statisti-
cally significant. On the other hand, the differences in scores among schools
at the beginning of the project were not statistically significant. Yet, each

school made statistically significant gaius at both grade levels in most ability

groups.




TABLE XX
ANALYSIS OF GAIN ON THE NATIONAL
ACHIEVEMENT TESTS IN SPELLING |
~Raflo_ of Meon Guln fo Mean Pre et Score |
Grade | Ability [
Level | Level Lincoln Emerson Cleve!ond i
3 ] .95 .56 .55
2 .95 .61 .64
3 1.32 47 .87
Total 1.15 .60 .67
4 1 .18 4 .35
2 .53 2 .33
3 T .57 1.00
Total .39 .27 .48
3844 | 43 .27 A1
2 .70 34 44
3 99 .54 .95 |

Totol 64 .36 54
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| TABLE XXI

ANALYSIS OF GAIN ON THE TEST ON WORD LIST FROM
PROGRAMMED SPELLING COURSE

Rafio of Meon Gain fo Mean Pre Test Score ;
Grade | Abllity E
Level | Level Lincoln Emerson Clevelond 5
3 1 .88 77 .70 ’

2 92 .87 7

3 1.18 56 1.18

Total .98 75 .82

4 ] .20 .26 36

2 .50 «36 .36

3 A4 .85 73

Yool 25 A4 45

3&4 1 A A3 A7

2 .68 =3 A7

3 JA7 74 .87

TO”' 059 0“ 057
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TABLE XXH
ANALYSIS OF GAIN ON THE TEST ON

RULES OF SPELLING
~ Ratio of Meun Gain fo Mean Pre Test Score
Grade | Ability

Level | Level Lincoln Emerson Clevelond

3 1 .52 A .61

2 ) 46 73

3 .70 .31 95

Total .83 Al Y/

4 ] & .23 .46

2 35 «30 53

3 .37 52 .82

Total .32 34 .57

3&4 ] «38 .3} .50

2 .} .36 .61

3 55 A4 .88

Total A7 .36 - 0

o S o DN PIE A A i




TABLE XXitl

ANALYSIS OF GAIN ON THE TEST ON WORD LIST TO
MEASURE TRANSFER OF SPELLING SKILLS

- ~ Ratls of Mean Gein o Mean Pre Test Score :
Grads | Ability
Level | Level Lincoln . Emerson Cleveland f

3 1 .88 .56 .63

2 &9 T2 .82

3 A 94 .81 1.11

Total B2 .90 .83

4 | J9 +38

2 042 .”

3 A4 95

Totol 31 52

3844 | 42 A7

2 .w 053

3 N.Y4 1.02

Total 52 .62

e e
- o -
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CHAPTER VII

CONCLUBIONS

The purpose of this research project was to determine the effectiveness
of programmed materials and teaching machines in teaching spelling to third
and fourth grade pupils. In arder to do this, three elementary schools were
selected to act as experimental ard control groups. The Experimental Group
(Cleveland School) used programmed materials and teaching machines; Control
Group A (Emerson) used neither programmed materials nor teaching machines
but did use the word list from the programmed spelling course as the basis
of instruction using conventional methods; Control Group B (Lincoln) used
neither programmed materials, teaching machines nor the word list from the
programmed spelling course but used the conventional methods and m terials
used in the other 17 elementary schools not in the research project,

A descriptive analysis of the program was made through the use of
teachers® and studanta’ reports and evaluations, An analysis of variance was

made for each of two possible variables considered, intelligence scores and

spelling achievement scores. Also, an analysis of variance was made for
each of the five criteria instruments used in the study. Tests of statistical
significance were made to test the gain made by each group. The tests of
significance were made on total groups, by grade level. and by ability

grcups based on intelligence scores.

68
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Following are some of the conclusions reached as a result of this
study:

1. Teachers in the experiméntal group felt that the level of difficulty of the
programmed spelling coursz was for average and above average fourth
grade pupils. They felt that it was too difficult for average third grade
pupils.

2. Teachers felt that the programmed spelling course was appropriately
written, making good use of phonics and repetition.

3. Teachers felt that the mechanics of the programmed spelling course could
be improved greatly. The numbering system is difficult for students to
follow, Printing frames on both sides of the paper increased the diffi-
culty. The boxes are not strong enough to stand continued use by ele-
mentary school pupils,

4, After use for approximately 28 weeks by two sections of third grade pupils
and two sections of fouwrth grade pupils, the programs are no longer usable,
even though students wrote their answers on a roll of tape in an Answer-
Mate and not on the program.,

5. Teachers felt that the teaching machines are cumbersome, difficult to write
on, and should be improved from a mechanical viewpoint. The pages of
the program frequently are twisted, folded, and torn as they are turned
through the machine. Frequently the pages. are jammed between the
rollers, Teachers felt that they spent more of thpir time being mechanics
than they did {n teaching spelling.

6. After use for approximately 28 weeks by two sections each of third and




7.

8.

! .

10.

11.

12.

13.
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fourth grade pupils, many of the machines need new rollers before they

can be used again. The frames of the machine are durable and usable.-

The difficulty seems to be with the roller system,

Teachers felt that they devoted the majority of their time to fixing machines,
helping students place the pages of the program tn order, and administering
the unit pre- and post-tests. As a result, they had little if any time to

devote to giving students individual help in spelling.

As a result of the improper functioning of the teaching machines and the
difficulty in handling the programmed materials, many of the students and
teachers appeared to be somewhat frustrated, This was evidenced es-
pecially during the first three to four weeks of the mroject. It did continue
to a lesser degree throughout the project.

Despite everything else indicated, the teachers said they enjoyed using

the rogrammed materials and teaching machines, and said that their
ztudents enjoyed using them also. They did make recommendations for
changes if the program is to be continued.

Teachers said that they would like t~ continue to use programmed materials
but in the textbook format, without the use of teaching machines.

Teachers said that the motivation of the students was ai a high level and

that this continued throughout the entire project.

Teachers said that some of the students hurried through the program and
seemed to be more interested in finishing before their neighbors than in
learning spelling, |

Teachers said that they felt that a carry-over or transfer value was indicated

PP
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15,

16.
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«s a possibility as they noticed that studenis were able to follow directions better
ond work independently on other projects.

Teachers said that they fait that with the we of programmed motericls it wos ecsler
to handle moke-up work caused by absences,

Teachers sald that they felt { 3t handwriting did not Improve as a result of the students
writing on paper on top of the muchine. They said that possibly the students’ hand-
writing deteriorated.

Soms fear had once been expressed In certain quaners that teaching mochines would
replace teachers. This fear should have been dispelled after this project was com-
pleted. 1t appeared that the tecicher's work load was incressed comsiderably s

a result of wing programmed malerials and teaching machines.

The differences among schouls ad grade levels among schools wers not statistically
significant at the beginning of tie project. Each school and grade level and most
ability groups within made statislically significant goins. However, only a

small amount of differences exlsiid among groups at the conclusion of the study.

The differences among schools were not statistically significant.

Based on the statistical data repccted, it is difficult to say that any method is superior
to cay other method. |t does apysor, however, that contrary to siatements made by
teachers, the low ability group wis helped the most at the experimental school

and the top ond middle ability grups were helped the most at the control school.
Students in the Experimental Gro:p made the greatest amount of gain on two of the

four achisvement tests used,

P
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As a result of this study, the following recommendations are made:
1. That further studies be made relative to the use of programmed materials
and teaching machines,
2. That teaching machines not be used with an entire class at lower than the
fourth grade level,

3. That use of programmed materials in the textbook format be considered, It '
appears that the best use of programmed materials might be in the textbook
format. This has not been tested in this study but many indications resulting
from this study make this recommendation appropriate.

4. That the use of programmed materials and teaching machines be considered

: on an individual or small group basis as well as on a classroom basis,

Diffevent programmed materials could be used at various levels for certain

typos of students, 1. ., the more advanced students who alveady possess
a knowledge of the basic classroom material being studied, the low
r ability student who needs extra help in skill building or who has missed
L certain basic skills at an earlier grade level, the student who has bean
absent and i{s making up work missed, and the home~-bound student who
will be at home disabled for a long period of time.
5. That programmed materials be considered as a device for strengthening
the mnrtculum; especially at advance levels. Por example, a class of 20
or 25 advanced math students at the high school level might be considered,

Assume that five students wish to and are prepared to take caloulus, five
students wish and are propared to take analytiocal geometry, five in
statistios gnd so farth, A sufficient number of students are not available




7o offer a clam In any of these arecs separately. However, through prog:oammed
materials, a combined class could be offered to accommodate all math needs.
Although programmad materials are costly, this method would be less expensive
than offering four or five sepcrate clames to flve shudents each. Wlt
would be more beneficial fo students also. This is only one example. This

mathod could be used in several subjectmattes arecs.

6. That as time permits, the following extensions of this st shuuld be made:
test students next yser for retention, mlmcomofﬂnm:poﬂlm.mw
In this study; complete an analysis of the results by sex; and ¢~termine the
cosfficient of cozrelation between intelligence und final speiling achlevement.
IF acot her study of this typs Is designed, @ teet should be made fo determine
the "novelty effect®. This could be accomplished by comparing results of flrst
half and second haif testing. |

7. That a study be designed to determine if there ls carry over or tvansfer value
os indicaied by the teachers, Does the use of programmed materials and teeching
machines develop confidencs In students? Does it provide for further indepandent
study? Does it develop the facllity for following directions?

8. That as Increased use is made of programmed materials, schedule of
students should be exomined %o control the per cent of;imdwohdb
programmed instruction by sach student. Programmed leaming (or sevescl
methods of programmed leaming) consists of learning which s converyant.
An attempt should be made to study the effect of Increased amounts of




9.

10,

11,
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convergent learning and decreased amounts of divergent learning.

That as increased use is made of prograinmed materjals a study be made to
determine ways to facilitate and take advantége of programmed learning
through new techniques of scheduling and ‘'school organization.

That a study be made to determine which areas can best be served by
mogrgmmed instruction. Are there certain basic instructional routines
which can be handled better thon cthers? Are there routines « program
can develop bettey than the teacher?

That vsrious types of research studiez be conttnued and initiatecd in the
local school system. Research studies which are designed and controlled
appropriately tend to motivate students and teachers slike. Proposed
studies should be screened. It is suggested that most proposed studies
which are accepted for research will result in a great amount of professional

improvement among staff members.
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APPENDIX A
RELIABILITY OF SPELLING TEST
An approximation formula for the Kuder Richardson reliobility]

?" = n a\zt - E W

(r-1) %

Whers R = average number of right responses
W = average number of wrong "ssponses

n = pumber of items In test

= squars of standard deviation

M = mean |

2
Foo = 0 v =Muin-M)

" ey

(n=-1) wzr

= 40(6.36)2 - 26,67 140 - 26. 67
(40 - 1} 18,364

u

1262.49
1577.55

= 0.800

1 Gullford, J. P, Fundamental Statistics in Psychology and Educoriar,
McGraw - Hill Book Co., Tnc., New York, 1954,
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PRE TESTING SCHEDULE

SPELLING EXPERIMENT - GRADES 3 & 4

Control Schools: Emerson and Lincoln o

Experimental School: Cleveland
EVALUATION SCHEDULE
NAME OF INSTRUMENT  GROUP TO BE TESTED BY WHOM WHEN
; Lorge Thorndike IQ Grade 3 only R. Troemel Sept. 6&7 |
(Form 2 AP)
torge Thorndike IQ Grode 4 only Classroom 7th week
Teacher Ragular test-
Ing program |
National Achievement  Grodes 38 4 ' Classroom Before Sept. 17 |
E . Tests (Spelling) Teacher
Testoni Word List from  Grodes 3 & 4 Classroom Before Sept. 17 |
Programmed Spelling Teach=:
Course
How | Like School Grodes 3 & 4 Classroom Before Sept. 17
Teacher
Teacher's Anacdotal Grodes 3 & 4 Clossroom From Sept. 17 to
Record (Experimental School Teacher completion of
» only) experiment
]
! Students’ Time Logs and Grades; 3 & 4 Students From Sept. 17 to
Commentory (Experimental School (Clevelond only)  completion of

only) experiment




1,

2,

3.
4.

6.

7.
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POST TESTING SCHEDULE
Test all 3rd and 4th grade children in control and experimental groups at Cleveland,

Emesson and Lincoln.

Test the entire class (section) at Emerson and Lincoln in one group (one group for each
closroom or teacher), Test during the week of March 11.

At Cleveland test students as they finish the program, except that small groups can be
accumulated to be tested approximately every week.

Because of the length of the tests, each of the spelling tests should be administered
in two sessions.

Tests Itoms Remorks
Stondardized Spelling Test 50 Divide into two sessions
(National Achievement Tests)

Spelling List of Words from 40 Divide into two sessions
Programmed Course

Spelling List of Transfer Words 40 Divide Into two sessiors
Post Test on Programmed Course 69 One sesion

How i Like School Inventory 50 One session

Other instruments

Students’ Time Logs and Commentaries Send to Dr. O*Hare prior to
June 3, 1963

Teacher': Anecdotal Record Booklet Send to Dr. O'Hare prior to
June 3, 1963

Teacher's Evaluation Sheet $and to Dr. O*Hare prior to

June 3, 1963




Directions:

APPENDIX D
NATIONAL ACHIEVEMENT SPELLING TEST

Distribute an answer sheet o each pupll. Pronounce each word
distinctly, at leost twice. The word may be used in a sentence

for an exanple.

Administer test In two sections, twenty five words each. Do not
allow any change to be made in the first twenty five words during
the odministration of the second half of the test.

This test generally requires about 25 minutes. There is no time
limit,

Make sure that each pupil has o sharpened pencil.

Read the directions ond sample to the cias, reading the sample s
follows “"Good ===== Hensy Is a good boy ===~ Good.*

Use the words and sentences listed on this form. For each question,
read ‘he number of the question to the class, the word to be spelled,
the complete sentence, and, finally, repeat the word to be spelied.

Pronounce words distinctly, but without unnatiral emphasts that
might give puptls any hint cs to the comrect spelling. Allow enough
tima for overy pupll fo write the word required in one sentencs,
before beginning to read the next question.

When the test Is finished, tell ihe pupils to make sure their names
are on their test papers, and collect the tests promptiy.




8k
APPENDIX D

NATIONAL ACHIEVEMENT SPELLING TEST

SPELLING TEST
(For Grodes 3 and 4)
SCORE
NAME MNuns of 3chwol Grode
AGE: Yeors Months GRADE ___ CItY STATE Date

DIRECTIONS: BELOW, there ore 50 suntences. In sach sentence, one
; word has been left out. You will be told the word which has been left
i out, Listen carefully. Then, for each sentence, put the word on the

line.
E _ SAMPLE: Herwy Isa _ (good) boy.
1. You were for school. 26, Helsa of mine.
, 2. My little is ot home. 27. Eal ome every day.
| 3. We shall a good time. 28. He ls a good boy,
4. You must - at l:m 29. Tell the she Is sick.
5, Letus________ Yo amother hoixe. 30. lom to help you.
6. You may the book. 31. Breod is o make.
‘ 7. There Is no to drink. 32. Will you the mistake?
8. | shall a letter. 33. Where did you to sing?
9. Lot me the baii. 34, Tollwthe —  truth,
10. He ls in the worid. 35. Letww our work.
11, There'sa in my stocking. _ 36. Hols In the house.
12. Have yw your face? 37. |fod a in the city.
13. Tell = what he said. 38. Ask the o clean your feeth.
14. He found in his work. 39. Sheis ~ year old.
15. She wos for three days. 40, He has on ___Inthe city.
16. He wos down the sireet. 41. Give hima - of bread.,
17. There are here, 42. Do not this paper.
18. The bird away., 43, He ls yaors old.
19. Every we rosi. 44. We hod a time.
20. Helsa _mon. 45, Do you him to go?
21. Buy some at the store. 46. Did you ry letter?
22. We could the flovers. 47. He hos no fo get rich.
23. She wos , a book. 48. | shall you, if | can.
24. What is the _of the hat? 49. Hegefsa every week.
5 250 l'“ Is fo go bm. 50. } "m. not you.
| {GO ON TO NEXT COLUMN) {END OF TEST. LOOK OVER WORK)

NUMBER RIGHT
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APPENDIX E

SPELLING TEST OF SELECTED WORDS FROM
PROGRAMMED SPELLING COURSE

4,
15.
18,
17,
18,
19,
20.

knife

waiching

worid

night

assist

31.

fiction

business

rolsins
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10.
1.
12,
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APPENDIX F

SPELLING LIST OF SELECTED WORDS TO TEST
FOR TRANSFER OF SPELLING SKILLS

remember 14, known
baseball 15. birthday
get 16. April
yes 17. hungry
kite 18, fifth
keep 19. world
light 0. .lnppy
writing 21. remember
horse 22. bashful
rore 23. color
their 24, light
fly 25, shallow
nine 26. practice

protection

lightning

popular
rabbit

forget
lesson

dictionary




APPENDIX G
TEST ON RULES OF SPELLING

Name Grade
School Teacher

13.
14,
15,
16,
17,
18,

PRE- AND POST-TEST

The five vowels ave: .

All the letiers of the alphabet which are not vowels are:

Yhe name of the letter E, os in woep, sounds ltke o,
The name of the lotter A, os in fape, sounds like _ a.
Fesd hw the __ vowsl sound.

Moot hos the _ vowel sound.

Methmthe  vowsl sound,
Lav,_aouuhllkoﬂnmmofﬂnloﬂu___.

The long o sound is the same os the name of the lotter
Set, Feel: Which word has the short e sound? .

L Y

Rid, Ride: Which word has the short vowel sound? .

Cap, Capee The @ changes the vowel __ from short fo long.
An ¢ added to words changes the vowel sound from o .
Cut, Cute: Which word hos the short u sound? .
Top, Close: Which word has the long o sound? .
Mgddodbmldlchmﬂn___nmdﬁbmdmtolong.
Tellhosthe sound.
Three ways 1o make the long ¢ ound are:

L. 2, 3.

GRS $0909 9 9 GEERANERS 09090 SRR

o Py
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19.

23.
24.
23,
26,

APPENDIX G

Four ways to spell the long o sound are:
1. 2, 3. 4,

Peal, pesp, and gesse ore alike In that they have the

Mine hos the sound.

Three ways to spell the long | sound are:
Vo2 s

Knife hos the _

Hathosthe

Bot has the —_—

Three ways fo spell the long a sound ares
W____ 2 3,

Store hos the
Ald hos the

sound.

L

i i

Jump hos the
Makdbos the
The sound shun is often spelled .

Some words have the uf sound spelled .
The v in minute hos the _ sound.
Feel has the o

When 4 appears In o word, it Is always followed by

e e

sound,
sound.

sound.
_sound.

]_ggum .

]_w_gmu .

Long 0 sounds like the name of the letter .




———y

58,
.
&0.

APPENDIX G

The k is silent in words that begin with .

The sound is spelled ecu in the word beautiful.
Often the 3 sound is spelled __ when it comes before .

In the dictionary, A is before B in order.

A means that the sound is :

Long a sounds like the name cof the letter .
To add Ing fo words ending in e,

Words can be broken into parts called

Each syliabie s o sound.

To add ed %0 words ending in e,

Raced in the of Roce.

The 2 sound is often spelied when it comes before e.

The symbol * ~ " over a vowsl means that the sound of the vovel is

An Is a shor* way of writing a word.,

The w is in words which begin with wr.

There are as many syllables in a word cs there are

- ky oan

i S o e b Thv A o A

When the 8 sound comas before e, I, or y, it Is often spelied

To add ed to one-syllable words with a short vowel,

In the dictionary, when words have the same ietter at the beginning, they are put

int’ > order of their letter.

Write the word fune ond shaw that it has the long u sound:
Long | sounds like the nome of the letter .

The word investigote has _______ syliables.

-i;".% Ll SRR st v 2>
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If a word has five vowel sounds, how many syliables can it be broken into?
There Is wuaily an ot the end of plural words.

Waords ending In ¢ ‘ e ___oond___ form their plurals by odding es.
To form the plural of ~-ords ending In y preceded by a vowel, odd .

To form the plural of words ending in y preceded by a consonant,

Whan two werds are mode into one by uwse of an apostrophe, the new word is called

When the ch sound follows a short vowel, it Is often spelled

Words which do not obey the rule stated {n question 67 are: ¢

L ' ? “m.

When spelling a word whose sound is long e, the rule is

Y




APPENDIX H

Buweau of Educational Research University of Minnesota
The questions on this sheet ask you to tell what you like or do not like about school. Pleass
answer them by moking a circle around the YES or NO for each question. Do not stop
long to think cbout any one question. If any one seems hard, go on to the next questions
and come back to it iater. There are noright or wrong arswers here. The answer you mark
should tell just how you feal or think about the question.

o o e TR ETEEEE e W AR BRI

| What Is your name?
Are you a boy or a girl? How old are you? _ What is your grade?
Name of your school . Name of youwr teacher
1. Is most school work interesting? 11. Are puplls often made to stay in for
Yes No recess or after school?
Yes No
2. Do you fesl importont in school? 12, Do most children in your room fry to un~-
Yos No derstand before they ask questions?
Yes No
3. Do you feel you lost out if you miss | 13. Do you like school most days?
school? Yes No
Yes No
4. Do you like school? 14. Are you praised when you do good work?
Yes No Yes No
5. Do you think your teacher likes the | 15. Are you scolded when you do not know
gomes you play? something?
Yes No Yes No
6. Are you often unhappy in school? 16. s the whole class often punished when only
Yes No one or two puplls are to blame?
Yes No
'7. Are you sometimes permitted to help | 17. ls your school room a happy place?
others with their work? Yes No
Yes No
8. When things are funny, does your 18. Is most school work explained so you con
teacher laugh also? understand?
Yes No Yes No
9. It your teacher wsually kind to you? |19. Are the children in your room nearly always
Yes N> treated falrly?
. Yes No
10. s it easy for you to get help in 20. Are the children in your room allowed to
school? ask questions?
Yes No You No

(Go chead to more questions on the other side of this sheet. )
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Do meet children in yowr room like ta 86,
stay away from school?
Yeos Na

Doss your teachar keep her promises? 7.
Yos No

Do you fike school very much? '
Yes No -

Dc you like to stay sut of school ? .
Yo HNo

Do you think your teacher likesyou?
Yes Ne

°

Does it seem that you always do poor M.
work?
Yes No

Do you get help when you do not M2,
know something?

Yes No
Do you often have too much homotk?*ﬂ.
Yes No

Do you enjoy school? Lu.
Yes No

'Are you gioud to be In your school Us.
group?
Yes No

Do you ltke your teaches? Us.
Yes No

Are you invited to ask questions? “47 .
Yes No
Do you like to talk to your teacher  MS.
alone?
Yes No

" Are you dfrald to ask questions? U9,

Yes No

Are most school days happy ones 0.
for you?
Yes No

Are puplis punished In front of others?
Yes No

Do you sometimes talk and joke with your
teacher?
Yes No

Are you often scolded in school?
Yes No

Are you told wher vou do good work?
Yes No

Do you help declde whoat ihe class does?
Yes No

Are you often bossed in school?
Yes Mo

Are your lessons explained well?
Yes No

Are the children scolded often?
Yes No

Are you scolded for mistokes in your
work?
Yes No

Is there always something wrong with
your work?
Yes No

Doss your teacher seem to like children?
Yes No

Are you afraid to ask for help?
Yes No

Do you hate school?
Yes No

Do most children In your room get the
help they nead?
Yes No

Do you fesl you are treated fairly in
school?
Yes No
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TEACHER EVALUATION FORM

TO TEACHERS OF PROGRAMMED INSTRUCTION COURSES:

Enclosad with this material for finclizirg your course in programmed instruction
you will find a “Teacher Evaluation Form®. It Is suggested that you read it carefully
and consider your answars thoroughly bsfore fi ling in the form. The answers which you

give will be made o part of the final resscreh report in this experiment and will bear
divectly on the reported results.

Thank you,

Robert W, O'H: re
Administrative . \ssistant
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TEACHER EVALUATION FORM
Title of Program Nome of Teacher

The following questions were designed to help s evaluate the progrom that you have just
gone through with your class. The Information that you con furnish will be of great valuve
fo us. For each question please check the blank that you feel most adequately describes
your opinion. Blank lines have been provided below each question for you to qualify or

elaborate on your answers. Please foel free to make any comments that will aid us in
datermining the value of this program.

Is the subject-matter of the program academical ly sound?
_ Yes No Undecided

L )

Comments:

Was the level of the subject matter appropriate for your class?

g Too difficult Appropriate Too ey
E Comments:
ZF

As contrasted with what you have been able to accomplish with other types of leaming
material, how much do you feel you were cble to ge? your pupils to leamn with this program?

A great deol more than with most other materials.

A little more thon with most other materials,

About as much as with other materials.

A little less than with most other materials.

So little os to be a waste of time.

z Comments:
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The next time you teach a course in this subject or a similar field, would you
Prefer to have programs used for at least part of the course?
Prefer not fo have programs used?

Not care whether programs ore used or not?

Comments:

To what aient did you enjoy using this program with yow closs?

Very Unenjoycble “50-50 Enjoyable “Very
Unenjoyable Enjoyable

Comments:

L _4

Do you think this program should be made avatlable for the use of teachars throughout the
couniry?

Yes No Don't know

Comments:

In your own words would you please summarize your opinion of this program. Include
statements about its sirong and weak points,
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TEACHER EVALUATION FORM

SIOUX FALLS PUBLIC SCHOOLS
E. W. Skarda, Superintendent

Spring, 1963
TEACHERS® EVALUATION SHEET: PROGRAMMED SPELLING COURSE
School Grade Teacher

L )

Directions: Teachers at Clevelond should answer all of the fallowing questicns.
Teachers at Emerson and Lincoin should answes questions nu:ber 1,
2, and 3. Please return to Dr. O‘Hare bufore June 3, 1963,

'+ Have you assigned homework in spelling o your pupils any time this year?
Yes No .

2. If you hove assigned homework in spelling, ploase estimate the average daily amount
of time the av student would have to work to complets the assignment, (If you
did not make the amignments daily pleass determine the amount of time per week and
then divide by five to give udilj average.,

3. Onthe » how much time (excluding one ond two above) did your class davote
to spelling %iiy?

t' 4. Placse give youwr personal evaluation of the materlals and teaching machines.
We do not want fo structure this question too highly buf please considar your answer from
as many viewpoints os possible. Discuss advantages and disadvantoges., Would you
recommend continued use of these materials? 1° 30, under what conditions? The answer
to this question is very important and we trust that you will give it your serfous consider-
ation. Add as many sheets of paper fo this one as you need to complete the answer to
this question.

[R deaali B BT 20 R v ey e TV TR T Y e AMECWE Y mA ML VAl WM YA e - W TS NS W T G AT K16 IS (e o REYAC o PR Tet

Q Dr. Robert W O 'Here




APPENDIX J
STUDENT TIME LOG
Name _ i
(lost) (First)
School
STUDENT DAILY TIME LOG
COMPLETED Clas Test
DATE UNIT - PROBLEMS Periods Score
Sept, 11 | 1-60 1
Sept. 12 | | slaw ) ]
Sept. 13 1/2 -~
12 out of
1/2 20
Sept. A4 1
Sept. } 0
]
Sent. 18 Ne class (asserbly 0

Sept, 19 " 36-85 )
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STUDENT E/ALUATION FORM

1. I speiling machines had not beer ssed i speliing class, 1 belleve:
___ 1 would havs leamed les; in spelling.
___ It would have made no d'fta-ence.
| would have leamed mo.e i spelling.

2. In comparing work done using the speliing machines with siudying in the textbook,
| foel that, with the same amoun: of time and effort:

I leorn much more with te machines.
____ 1 leam somewhat more w.t +he machines.
____ | feal there Is no differercu.
___ | leam somewhat more fron. studyling texibooks.
____ Lleam much more from s-wlying textbooks.
3. 1f ] were to toke anothar course: i this subject or a similor subject, | would:

choose fo have machines uzed for ot least part of the course.

. choose not 1o have machinas used.

not core whether machines cre used ar not.

4. How much do you think you lec:red from using the spelling mochines?

“Teomed Tearned Leamed “Learned Tearned
nothing o little s medium quite a bit very much
amount

5. How much did you anjoy going through this pmgtam using the spelling machines?

'V:Tﬁ “Disliked Bon't know “Enjoycble  Veryenjoyable
Isli

6. In your own words say what you tiought of the spelling machines. For example, what
did you like about the program? What didn't you like about it, etc. ?

LN




APPENDIX L
WORD LIST FROM PROGRAMMED MATERIALS

tube store Sunday April

hid yet sun September

hurry seven globe October

quickly fish round frozen

chonges cnimal please more

Christmos broke season hungry

December sit core. foet

train heake apple begin

elp tiny middle angry

bite store five rabbit

- mule pieces wapper hatch

close stop trap tune

week signal wild happy

eoch spring dom yesterday ;

lod begin jot Friday ‘

yes grow powered Saturday
very opposite oty them May
needs desk ring here huge !
plone number ball winter November ;
airplone feed base knife eloventh |
wings three baseball cutting fried
fly between team March hide ;




protection

chimney
flog
bilve

waiching
clrcus

butlr

jlunch

enth

four

lake

indians

bowls

twelve

color
fiction

Imoginory

APPENDIX L
play
players
month
year
popular
were
milk
pharmacy
photograph
forget
remember
business
climb
lodder
school
double

HREN

prefty

June

space

February
guide
biright

which

colt
yourg
definition
difficult
question
answer
equal
quart
divide

multiply

evening

bashful

97

August
sight

July

attack

pleatont

hammer

harvest
abbreviation

dictionary

dance
column
author
avtumn
population
practice
raisins

excellent




direction
comraction
error

plain

sweep
sot
met

ride
rid

except

Wednesdoy
Tuesday
fomomow

cleon
cleaning

teeth

APPENDIX L

thing
clothing
shine
bushel
peck
Washington
president
capital
time
clock
their
there
snow
ground
child
children
fire

dress

weep

oarot

shy
smooth
beautiful
coin
comera
roof

salute

birth
birthday
kill
insects
fix

man

pair
repairman

television
viston
purchase
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eagle
umbrella
ounce
surface
plural
solituda

diamond
summer
hold
sylicble
warm
mail

ice
office

rain

clouds

laughed

clown

shaalght
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town wrong vegetable
hundred uncle beets
red ants tables
dollar aunt early
whit lightning telephone
Amsrican enough talk
swim rough often
guards strong mountaln
together robust street
grovp fitth listen
cheace arithmetic person
remain forward rare

house
float
boat
about

journsy

stvecm

soft

wheel

copper

99

shallow
buffalo
quite
scarce

ocean

breakfast

circle

pronounce
gallon

night
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LETTER TO PARENTS AND INFORMATION ON TEACHING
MACHINES ' AND PROGRAMMED INSTRUCTION

CLEVELAND SCHOOL

September 27, 1942

Dear Parents:

The purpose of this letter is to Inform perents that their child will be studying spaliing
this yeor in a somswhat different manner than in previous years.

Attached to this letter Is a bulletin discussing teaching machines and programmed

leorning. 1t hos been prepared by The Center for Programmed Instruction Inc., in
New York City.

Your child is in o class in which programmed materials and teaching machines will ba
used during the coming school year. The purpose of the attached bulletin is to give yzu
an understanding of programmed materials end teaching machines.

The progrommed materlals and teaching nuchines will be used approximately twenty (20)
minutes por day for the instruction of spelling. Students will be tested at regular in-
tervals jo assure that the material is being learned in cn effective monner.

If you should have ony questions regarding this special instruction, please feel free to
coniact your child's classroom teachsr, Dr. O't!are in the Superintendent’s Office,

or myself.

The above mentioned program perta'ns to the rooms of which Mrs. Bryant, Mrs. Gunderson,
Mes. Hegstrum and Mrs. Moyforth are the teachers.

Sincerely,

H. L. Svendsen, Principal
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LETTER TO PARENTS AND INFORMATION ON TEACHING
MACHINES AND PROGRAMMED INSTRUCTION

A PARENTS GUIDE TO TEACHING MACHINES
AND PROGRAMED INSTRUCTIONN

Prepared and Published by The
Information Division of
THE CENTEK FOR PROGRAMED INSTRUCTICN, INC.,

Purpose of the pamphlet:

This pamphlet is intendad to help parents interested in utilizing teaching machines ond/or
programed Instructional materials to further their children’s education. Most parents have
read about teaching machines and programs in mogazines or newspapers. The effect of
instruction by mecns of these devices is offen impressive, and porents are Interested in
their possibilities for home study. In oddition, many programs and teaching mauhines are
being “offered for sale" in supsrmarkets, by door to door saiesmen, and elsewhere by
direct mall, newspaper ond magazine advertising. The huge number of requests for infor-
mation and advice received by the Center indicates that many porents are interested in
using these materials cnd would like guidance as to which programs would be appropriate

and for what purposes. It Is hoped that this pamphiet will help solve some of the problems
which you, the parent, will face,

What Is a “program” of instruction?

A "program”, as o glossary term for a specialized means of instruction, is a sequence of
cavefully constructed ftems or framas leading the student to mastary of a subject with a
minimal esror. Information is given o the student in small units to which he responds in
some way~-~by completing a sentence, working a problem, or ai:swering o question, and
at each step he receives immediate confirmation of his resporse. lters are designed so
thot the student can make correct resporses while progressing foward more and more com-
plex material and ultimately bullding the conceptual fromework of a subject orea. The
principles of programing come to us from basic psychological research dealing with the
leaming process. The “program'should be thought of a5 a more efficient and effective
book, always enhanced by the Implementation of a good tsacher--and not another "plan”
or audio-visual "gimmick. "

i3 A Teaching Machine Necessary?

A teaching machine has been likened to the binding of a book. Therefore, if a child
learns anything, he will leam as a result of the marerial in o teaching machine (1. s.

the program) rather than a result of the teaching machine itself. The machine in actuallty
has very little to do with the process, and is in many cases unnecessary. Most programs
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which can be presented by teaching machines can also be prasented in a spacial type of
book. Over 90% of the programs presently available for use are published as programed
textbooks.

The evidence compiled to date seems to indicate that there is essentially no difference in
the leaming that takes place between the presentation of a progrom in a teaching machine
ond its presentation in o programed textbook. Seven independent research studies have
shown no differences betwaen those two methods of presenting o progrom. Hence, the |
importont thing fo get for the child is the program and not necessarily the teaching machine. 1
Atl-: up-to-dats cor.:.:;‘dlum, with pictures, of available teaching machines may bs found in
Finn-Perrin, Teaching Machines and Programed Learning, 1962: A Survey of the Indusiry.
This publication fs ovoﬂlabl'ﬂi:m the National Education zsoclotion:' Ington, . C.

The Effectivenes of Programed Instruction:

e s O I

-

Several experiments using programs hove raported very impressive results. There is no doubt
that mariy students con learn a grect deal independently with good programs. Unfortunately,
not all programs are of equal quality, and there ore programs in existence which have not
been cble to teach anybody anything. !t is also unfortunate that several of the producers

of teaching machines and programs have resorted 1o deceptive, sensational advertising. In
some cases, advertisemenis have described vory effective; imprestive resuits obtained with a
program, and this is accurate, but the situation whick produced these results was one which
did not even utilize the programs or teaching mochines which are being offered by the
advertisement. :

Thus some producers are giving the imprassion that it was their material which produced
these rosults when in polnt of fact it may have been the material of another company. In
some instonces, producers have gone so far os to inaccuwrately or incompletely report the
effect of a progeam, and as a result moke it look much better than it is.

Even if one hes a good quality program, this doss not necessarily mean that afl children will
learn from it. There are, unfortunately, some children who have difficulty learning in school.
In addition, most of the prograns available today require the student to read. Children who
: hava serlous reading difficulties probably will not even be able to read through the program.
Programed Instruction does not promise miracles, conirary to what some producers seem to.
be claiming. In general, we have found that success on a program is highly correlated with
school success and intelligence. This means that children who do weli in school will tend
to learn more from a program than students who are not doing as well. Progroms can help,
in many coses a great deal, but education of a child is a complicated process involving
hundreds of problems, ondl programed instruction like onything else connot solve all of these
in one moment.

Use of Programod Instruction:

Progromad irstruction Is being used by many scheals throughout the country to help in the
extremely important job of educating ouwr children. Ressorch evidence so far shows that

Cock an o
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children con leam from progroms just as sffectively at home in an "unsupervised situation" g
as they can at school. Naturally, programs do not teach all of the things that are importunt
for our chiidren to leam, and a grent deal of school time Is required for this, but the ex-
perimental evidence gathered to date on the use of programs in the home Is very encouraging.
It seems feasikle and sensibie to enrich a child’s education through experience with programs
at homs. In some cases progroms moy be used with the intention of helping a boy or girl

who is slightly behind in his work to "catch up.” In other cases, programs may be used

with youngsturs who are doing well in school to halp further their aducation.

The Availability of Programs: u

Programs are availoble from many sources. The most common sources that the parent would
come Into contact with would be the door to door salesmon, the supermarket, and periodical
and newspaper advertlsing. Many, if not most of the programs which are being used in
schools are available through the typlcal producers of Instructional materlals. In general,
these orgonizations do not place newspaper advertising, market thair products through
supermarkets, or have a force of door to door salesmen.

Do not necessarily purchase the first program or machine which is offerad to you. Programs
vary In quality, some being very good and others being extremely poor. One must exer-
cise as much care in the purchasing of programs as one would in the purchasing of food

In a supermarket. While some foods are very palatable, others cre only digestible, and
some will cause trouble. There are several steps we would recommend before purchasing |
o program or a teaching machine.

Suggested Steps for Parents:

If a salesmon hos cpproached you with respect to buying a particulor program, or you are
interested In a program because you have seen it in a bookstore or supermarket or read an
advertisement, we would suggest that you write down the name of the program and the
publisher and take it along with this leaflet fo your child's teacher or guidance counselor.
The professional school personnel con look up the program in ms ‘62: A Guide to
Programed Instructional Materials published by the U. S. Office of Education and check to
see whether or not the program you are considering teaches material similar to what your

child Is leaming in school. In the United States each school system determines to a great
extent 13 own curiculum. Not all school systems teach the same thing and the approachas

to different subjects may vary considerably fro m school to school. It is extremely importont
that the content and approach of the program you are considering ara consistent with the
objectives of the school that your child attends.

Two contradictory approaches {one in school and the other at home with a program), can
confuse your child, and, rather than help him, you may hinder his efforts. For example,

a sclence program for the fifth grude may teach all about the: human body. The school, on
the other hand, might be teaching their fifth groders all about atomic structure and both
might have the labels of “fifth-grade science.”" Your child'’s teacher or guidance counselor
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is in the best position to know whether or not the particular program you are interested in
may help your youngster, for they know the objectives of the school.

If you are intorested In using progrums of instruction for yow children, but have nct

sesn any programs in particular, consult the school personnel and ask them to look in the
Gulde fo Programed Instructional Materials and recommend a program which teaches the
kind of thing that would be helptul for your chiid. Then you may obtaln the program from
the publisher divectly.

Theve is always the possibility at ihis time that there is no program for your child’s grads
level in a particular subject. More programs are being written every day, and hopefully,
one will soon becoms available. A program of high quality, which is consistent with the
approach and content which your child is learning in school, can make a valuable contri-
bution fo his education for the challenging years which lie ahead.

Questions to ask:

1. What does this program teach?

2. How do | use it?

3. How long should my child work at one time?

4. Should he enlist outside help?

5. How do | know what he is learning or how well he is doing?

The Center for Programed Instruction, Inc., o non-profit,
educational organization, was established in December of
1960, with the help of a grant from the Caregie Corpora~-
tion of New York. 1} is dedicated to the research and
development of the principles of programing as well as the
collection and dissemination of information conceming the
uttlization of programed instructional materials. The major
objective of the Center Is to translate research findings
into practical classroom application, primarily at the

elementory and sacondary levels.
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| INFORMATION RELATIVE TO TEACHERS® PARTICIPATION
| IN EXPERIMENTAL GROUP

g SPELLING - PROGRAMMED LEARNING AND TEACHING MACHINES

{. Motivation

A. Positive ~= which type? (more cble, low intelligence, personality +rpe?
works on own initlative or nesds to be encouwaged)

B. Negative == which type? (more able, low intelligence, personality
type?)

il. Behavioral characteristics

A. Calm ond relaxed or nervous and anxious (How does reaction here compare
with regulor reaction?)
B. Persistent or gives up easily
C. Sincere or racing through just to finish
D. Depressed
E. Cooperative or negative-fearful
F. Overoctive or underactive
G. Attention
1. Concentrated, absorbed by the task
2. Normal attention to outside distractions and returns fo tagk
3. Easlly distracted
4. Day-dreams
5. Difflcult to hold attention for move than a few seconds

{il. Causes of erors

A. Lack of phonetic sense

B. Poor visualization

C. Faulty enunciation and pronunciation

D. inrbility %o apply word-aitack principles such as
1. syliabication

2. final e
3. double vowsls

E. Careless handwriting
F. Intelligence

G. Faulty study procedure
H. Low reading ability

I. Hondwriting
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V. Evidence of progress in speiling

A. Use of dictlonary for spelling

B. Carryover inio other compcsition
C. Proofreading practiced

D. Effective study habits

V. Actual comments made by pupils

T TR T TR T AT TR T T R TR T T T T

T
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INSTRUCTIONS TO STUDENTS REGARDING THE USE OF
PROGRAMMED MATERIALS AND T"ACHING MACHINES

1. Avoid bending corners or folding program sheet.

2. Bafore inserting unit info machine double check to be sure poges are in proper order.

; 3. Insert only one unit ot a timo.

‘ 4. Remember fo turn unit over after finishing the front side.

5, Keep check on frome numbers so that iwo sheets don't creep through. |
6. Be suro the last sheet is completely through the machine before inserting new unit.

7. Close top before removing a unit from machine. The top will have to be lifted
slightly to let the sheets come out. (With the fop opan the hinges may rip loose.)

8. Use both honds when opening cnd closing top.
9. Be coveful about turning foo far and overshooting frame. You can't back it upl

10. Ai the beginning of the perfod take five minutes or so fo review what you covered
the day before.

11. Be coreful about speeding tco fasti| Think about what you ora learning.
12. REMEMBER YOU ARE NOT COMPETING WITR YOUR NEIGHBOR. DON'T TRY
TO KEEP UP WITH HIM == KEEP UP WITH YOURSELF.

DON'T FORGET TO MAKE OUT THE STUDENT"S DAILY LOG 111

(Leave the log sheet in your machine when you leave.)
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MATERIALS DEVELOPED BY TEACHERS AND

CONSULTANTS FOR USE IN
GROUP A *
Lesson |
led noar boat Monday pleces
sit voad week Tuesday autumn |
rid deeds wain Wednesday Friday ;
hid wn jot Thursdoy Saturday |
Sunday f
Child cholce for axira words,
Lesson I}
yos yeot sot plck met
red desk brave plone tube
mwle close hide September August
bive awltiply Indions raising beautiful
whish ;|
Child choice for extra words, |
Lesson |l
mot #rop apple dam flog
comp dance pley cloy day
skote feame wait mail rain
Wapper camper player shraight American
Lesson IV
Review sho words most difficult for children
ros across long drop clock
pop breakfast corrot vegetable butter
buffelo
Lasson V
base poce broke broke loke .
huge frome shine price made
smilo gulde ride noms white
ice cakes rore scarce ball
baseboll

Activity: Bulld compound words from spelling list exomples
HOReMIN




Lesson VI

soek
feet
excellent

copper

Le2son Vil

clown
known
about

hour

rough
Lesoon VILl

EVEN
rmonth
milk
soft

Lesson IX

agoln
feom

ocast
stralght

sweep beets
koop teeth
gallon cutting
letter mon
fown vowe!
fomoftow SnOwW
house nound
ounce pranounce
tough

fish spring
them winter
kill fix
Octobar sixty
before globe
plecse season
plain diamond
fire. shy
Review days of the week.
middle lodder
umbrella doilar
SUMMer erTor
underlined understood
hunt fime
slore horse
short fly

fifth eleventh
bullt earth

APPENDIX P

§it

B

powered
shallow
round
clouds

ring
hatch
lunch

ninety

cloon
colt

£ 2L 1
¢ i
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wheel
dollar

repairmon

bowls
grow

thing
help

salute

between

cleaning




Leson XIlI

paople
bread

yeor
blue

Lesson XIV

laughsd
valley

i

child
float

light

smooth

bridge

dark
bashful
quite

APPENDIX P

lined
rabbit
cokes
insects

eagle

tiny
four

comb
children
stream

night

young

May
October

nepping
animal
tables

uncle
very
syllable
twelve

finger
Christmos
beight

thunder
small
swim

eorly
populor
August
November

Review months of yaar - leam to date
Review - Days of week

minule
bushel
divide

110

watching
Aunt

wings
houses

circle

vision
December
straight

nunmber
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Lesson XVIil

April
June

July
every

Lesson XIX
dirsction -

ubbreviation

forget

Lesson XX
remalin

telephone
picture

fisten
roof

APPENDIX P

front
birth
airplar,

definition
television
talk

surprise

their
circus

practice

111

forget
busines

population
fiction

except
hold

offlice
wrote

R i o




monufacturing
electvicity
cerialnly

holiday
traveling
hurried
moss
cousing
sentence
exclting
eighth
reces
cellor
studies
surface
modern
reindeer
flles
slaves
decorated
allowad
pcssible
handkerchief
region
indwtry
buried
aunt’s

special
seporate
skies
citizenc
skiing

probably
secrefary
constitution
necesxry

APPENDIX P
170 EXTRA-HARD WORDS FOR
GRADE FOUR SPELLERS

husband flelds
glont forgotten
Americon Negro
remembered population
garage subject
gotien dropped
slippers grandmothers
pupll canary
oonquest divided
mother’s beginning
daughter €0 1MON
distance castle
grocery planaing
recelve general
climate themselves
subjects dangerous
nelghbors bananas
you're studied
practice valentines
cerfoin cance
honor autumn
belleved pilgrims
period whistle
olanned sclence
ascldent capital
fulvies colonles
awssum prottiest
scone material
grabbed college
citizen terrible
position imagine
articlcs choracters
experiencs orchesira
appreciate especially

foreign

112

sweater

lovingly
piano
one's
promised
couple
jorwney
frecsure
choose
balloon
safety

junior
holidays
central
products
gerns

rifle
nelther
secret
pleascnt
sentences
lettuce
whe
stepped
factoiles
oitetion
system
typawriter
handleerciiafs
stomach
ossembly
disevsa
auditorium
amociaiion

S e — A — S ——— e s e
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[T T g e N e

MATERIAL RECEIVED BY ALL SCHOOLS
WELLING

Grades Four, Five, and Six |

[ ]

B i« General principles to follow in teaching speiling

A. The most justifiabls criterion for the selection of words for spelling Insiruction
is their use In writing.

B. Words usad in their functional writing have meaning for children.

C. Ths importance of relating spelling to meaningful writing does not diminish
- when r:ons systematic instructior: is undertaken.

D. For most groups of children, expecially intormediate, the test-study-tast plan
of instruction proves best.

/ E. What is done in the period of study is, of course, most important. Study that
: involves the sound, appearonce, meaning, and use of words is necessory.

F. 1t is as logical fo group children for lecning to spell as it Is for leaming to
reod becawse spelling abilities are 3o clearly distinguishable. The clas as
a whole deals only with matters of common concem.

G. Understonding syllabication helps ciildren see the parts of words. This alds in
pronouncing and remembering wwes, Children should leam to recognize
syllables o5 parts of entire words rather thar az separate elements.

H. The spelling list being usad must be within the leamer’s ability to master.

“ . .vild a "spelling comscience®.

J. Require correct spalling in a finished product.

‘ K. Whenever possible correct srrors as the child works rather than after a period
N of tima,

L. Mﬁﬁ‘m is mﬂq'o

M. The middla~grade child deveiops the tools he niceds In perfacting speliing skills

\ such ot o hasic method for learning o spell sach individual viord (spelling powes),
8 olus the dictionary skills thai will ald him in cheoking for corractness. At this
stage the teccher yives o considerable amount of guidance.
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N. A folder that contains evidence of the amount of progress Is advontageous.
Such evidence includes first drafts and finished pleces of writing related to
school activities, separate lisis of words that he can spell without any help,
others on which he is working, and still others that interest him to such an
extent that he would like to make them part of his spelling vocabulary .

Q. Research shows that it is the easy words the intermsdiate grade pupils mis-
spell =~ the three kinds of there and the *hree kinds of to.

P. Careless and poor handwriting are the most frequent car:ses of mistokes in
spelling.

Word attack or study techniques for learning to spell a new word (James Fitzgarald)

A. Approach
1. Pronunclation
2. Meaning
3. Use
B. Active leaming of speliing
1. Imagery through visual scrutiny
2. Recall
3. Writing the word
4. Mastery of the spelling of the word

C. Use of the word
Guide questions for evaluation (Ethel Hatchall and Donald Hughes)
Ao Does the child speil commonly used words correctly in his written work?
B. Does he keep a list of words he misspelis?
C. Can he study Independently?
D. Can he apply simple generalizations?
E. Does he use the dictionay frequently?
‘pelling rules

A. Rules should always be developed industively.
After o rule has been developed it needs to be reviewed and applied regularly.

B. Only rules which apply o a lcrge number of cases and have few exceptions

C. Teach those rules given in the teacher’s adition of the spelling textbook.
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Development of independence or self-dependence

A. Have the child keep a list of his own mispelled words and lsarn to spall thosc
words =~ a composite record of all Friday's tests will show prograss. Pairs of
children may work together once a waek to check each other on these individual
lists,

B. Form the hablt of consuiting a dictionary for correct spelling.

C. Help a chiid % dlagnose his own needs .

D. Teoch understonding of derived foris .,

E. Build for “spelling consclence® = word mastery requires continued use ond
practice.

Interest in spelling

A, Have varisd, spivited, expaditions work in the spelling period.

B. Lead puplls to appreciats the fact that spelling arrors make a poor imprassion
in letters and other written work.

C. Satisfy the need fc achieve through definite evidence that each child is making
progress. Let children cooperate in setting their goals.

D. Dr. Emest Horn says "Mutual helpfulness is better than compatition. Games,
contests, devices, and working for school marks, If used at all, should be
thought of as supplementing the more intrinsic appeals listed above rather
than as substituting for them”.

E. Giva the pre-test -~ Have sach child chec his own making corrections care~
fully — Without further study, pronounce list again -~ Let child see improve~-
ment he made through coreful comrection.

F. Dramotize or act out words o be spelied.

G. Games help create ‘nterest in speliing ~~ Here are o few you may wish io use:

1. Racing Game~-
One child writes a word on the blackboard beginning with a silent letter,
as knifs. Other children then see how many words they can write beginning
with the some stlent letter, as know, knot, knaad, knight, etc.

20 Wa'd Wd iat
Start ot the fop of the pyramid with the word a. The players take tums

odding another letter to form a n- v and longer word and to build the
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pyramid. If the first piayer adds t, the pyramid may develop os follows:
a, at, eat, meat, or team, steom, siream. Plurals do not count. For
exomple, adding s to meat Is wrong, but using "s* to form the new word
steam is right. The pyramid may be bulit on the blackboard or on the
table with alphabei blocks.

Puzzies-~

Block ou* a puzzle, placing the Initial letter of desired words ut the top
of the vertical columns. A list of meanings provides added cluet. No
aitempt need be made to build words horizontally. One can build
words horizonially and not vertically.

Word Authors=-

This game is played fike the old game of "Authors”, A "book" Is completed
when a chiid kolds four variations of a word, as: walk, walks, walked,
waiking. Whoever holds most "books® Is the winner. Frefixes can be used
as well as suffixes,

Word Hunt=~

Have children see how mony short words they can find and write in a
given length of time from a long word uppearing on the blockboard.
Credit is given for only correctly spelled words.

Basehsll Games--

Let two captolns choose sides, making sure that all children are on a
feam. Pronounce three words, one at a time, for the first "batter” fo
spell. If he spells all three words correctly, he takes his position in a
corner of the room designated os "first base.” Second batter is then up
and the same procsdure followed. First batter steps to second base,
present batter to first bose. The same proceeds untii all bases are filied,
efc. Words could be written on board rather than spelled orally.

Treasure Box-~

Words are written on sepavate slips of paper which are then folded and put
into @ box called the "treaswe bex.” Each child in tum draws out a slip
and hands it to the teacher without opening it. The teacher pronounces
the word for the child to spell. If ha misspells the word, the slip is re-
turned to him. Whoaver ends with no slips is winner.,

Vowel and Consonant Games

a. Have puplls write sentences in which the inltial consonant in every
word Is the same. Betty buys big blue balloons.

b, Direct puplls to moke new words by changing the vowel in such o word
But fo moke the words, bat, bet, and bit.
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c. Divide the cloms into two groups. Have one group make new words by
prefixing o consonant, such as prefixing b, c, f, etc., fo all, ond the
other group make new words by subtracting Initial conconants from
words such or year and rain to make sar and raln.

d. Introduce a puzzle element, by saying:
"l cm In Toy, Top and Tree. What sound am 12"
“} am In Took, but | am not In Look. ” z
Leok, like, and little bagin with me.
Stand, friend, and good all end with me.

99 El’dlﬂ Chﬂﬁn“ J
A ployer starts this gome by spelling any word that he wishes. The next a
player spells a word that begins with the first letter of the word spelled by
the first player.

The Improvement of Spelling i

Curriculum Department
Madison, Wisconsin

'00 A WO"‘ Gdﬂ""

All the players form a circle ond a large rubber ball is tossed around the
circle. Each person receiving the ball must call out a word ending with
a given sound.

11. Hove child glve a sentence containing a word from a given I’st but not
say the given word. Tho closs determines the word from context ond
writes it.

H. Exerclses which will give additional practice in spelling:
1. Writing a story (original) wing as many of the day's words as they can
2. Mdking up riddles cbout some of the day’s words

3. Using 2ome of the day's words to write jingles

4. Working with s:ame of the slow spsllors on the day’s words

5. Working out charades to iliustrate one of the day’s words

6. Md:ing o picture dictionary for slow learners

7. Working together in groups of two o see how accurately they can spell

words which they hear but do not see
8. Mcking a list of as many rhyming words as possible for each word in the
doy’s work, os:
hurry since September
flusvy mince November
scuTy convince December

furry remember
9. Keeping a list of new words they soe or hear wed in |ife outside the
classroom
~=-Research Department Report, Webster Publishing Co.
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Vil. . Factors which are most frequently associated with low achievement:

A. Low reading ability

B. Defective speech

C. Slow or illegible handwriting

D. Disabling traits cf persorality

E. Low intelligence

F. “Mony children are poor spellers because of one or more of the following:

(1) They are not interested in spelling. (2) The right words have mot been

§ presented fo them. (3} Time has been wasted by them in studying words

| they did not need or words they already knew how to spell. (4) A well-

l planned spelling program has not bean incugurated. If o child studies the
words he cannot spell when he needs them in his writing, bya method
which provides efficient ways of learning and which informs him of success

E when he has mastered a word, he will most generally succeed in isaming

to speil. "

--James A. Fitzgerald, Professor of Education at Fordham Univarsity,

| Chlid and the Longuage Arts

; Vitl.  The one hundred most frequently misspelied words in grades 2-6:

all right fine Janvary pretly that's
were am for know received
the - and when friend letter
right their will are from
like Sanka Claus them with because

getting Itkes: Saturday then won't

birthday goes me school there
would Christmos going morming soms
they write coming goou- oy mother
sometime time writing cousin guass
Mrs. sometimes o you didn't
Halloween my stationery today your
don‘t have name summer tonight
down haven't now Sunday too
svory he o’clock SUPPONe two
everybody here October sure very

February him on swimming want

; P’'m how one teacher wos

| it | our ‘ teachee's we
it i ploy Thankagiving went
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MATERIALS RECEIVED BY ALL SCHOOLS

THE MASTER DEMON LIST OF 222 WORDS
A Useful Core Vocabulary For Child Writing

Jomes A, Fitzgerald, “A Crucial Core Vocabulary in

Elemontary School Language and Spelling. ™

119

cbout
address
afterncon
again
oll right
along
already
always
an

an

and
answer

anything
anyway
April

are
arithmetic
aunt
avhile
baby
balloon
bosketball
becouse
been
before

birthday
bought
boy
boys
brother
brought
con
cannot
con't

children
Chelstmas

how’s
i

1°ll
i'm

in
isn't
it

it’s
I've
Jon.
just
know
lessons
letter
ke
llkes
litile
lots
loving
made
make
Mar,
moybe

me
Mise
morming
mother
Me,
mﬁ
much
my
name
nics
Nov.
now

nowadays

party
people
play
ployed
plays
please
prefty
quit
quite
recelve
received
semember
right
sald

Santa Claus

Saturday

Kw

school

schoolhouse

send

senf
sincerely
snow
SOWMan
some
something
sometime
sometimes
soon
stationsry
store
studying
smmer
Sunday
suppote
sre

it

[T




close
coms
coming
couldn’t
coutin

Dec.
didn’s

him
hils
homo

hesplitai
how
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o ’elaeck
Qct,
off

on
once
ona
O

out
outside

surely
swimming
teacher
toacker’s
Thankagiving
that's

thatr
them

12¢

write
writing

your

yours




Type 1. 315 Words Occurring In identical Form Among 500 Most Commonly Used
Words In Adults' end In Children’s Writing.
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A CORE VOCABULARY OF SPELLING WORES

By Georgs Kyte and Virginia Nee!

Elemsntasy School Journal, 54:32-33, September, 1952
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und

gRe83
2
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call
callad
came
con
can’t
cor
cave
city
closs
cloes

every
for
fow
find
fine
flrst
five

from
full
gave
get
getting
gicl
give
giad
go
going
gons
good
got
grect
guess
hed
half
hand
happy
hord
had
have
hauving
he
heor
heord
help
her
here
high
him
his
homo

houee
how

if
in

intc
is

kind
knew
know
large
last
later
loft
let
latter
life
Itke
little
long
look
looking
lot
love
made
moke
making
mon
mony
m;l
me
men
wight
money

quite

received
rost

right
room

fun

sald
®re
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it

its
just
keep
six

uwp
100
very
summ2e
way
ten
went
thelr
which
they
winter
those
would
o

yoor's
took

your

nice
night
"o

not
some

still

set
should

smoll

want
Sunday

were
them
while
thing
wish
thought
write

yes
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Lestie W, Joh.uon, "One Hundred Words Most Often Misspelled
By Children in The Elementary Gradss.”
Joumal Of Educational Research 44:154-5, October, 1950
{Study of creative writings of 14,643 children)
thelr running wanted before foo
relieve hear caught there littla
from every they things frightened
different then him for Interesting
until it's February swimming owr
started once first asked that'’s
like were off would they ‘re
than through agal. cousin two
mother heard somsthing know another
received ncmad decided threw coming
came friend soms to nome
whan bought said tried lot’s
getting becuuse here sometimes going
thought many friends course ond
kaew children woman beautiful with
an aaimals it's all right school
you're went together jumped clofins
where happenad arcund looked stoppe']
didn't dropped people very always
bobies pratty morning surprise moneyv

o s in 1o m i ohm i &
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APPENDIX Q
First 100 Words In Order of Frequency

fiom

A Basic Writing Vocobulary ~ 10,000
Words Most Commonly Used in Writing

owr yours the
and am well
an a time
he them of

in do go
what for letter
can vere thot
Is she how
did have chout
they say be
ore which him
his as hes
or over this
Jith us may
received on know
just two all

% up after
work was much
out dear my
had order glod

from

here
get

would

think

- 124
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150 EXTRA-HARD WORDS FOR

125

GRADE THREE SPELLERS
program women thousand pencil forciTow
surprised office scared different death
kitchen tolephone buiid instead threw
butlding heavy bridge chicken: enough
beautiful colored discovered though months
electric either lessons truly mountain
hungry surprise business history answered
station health happened teacher’s beads
interesting SUPPOsS beasd compony doesn’t
awhile Halloween southem climbed Iiston
tmportant we'll colovs president thirty
fifth written skating circus decided
pasead elephont believe flow village
we're running all rignt ghost lot's
quickly against gronn remember lbrary
fourth curried supposed field studying
minute enjoyed surely owful doctor
porents minutes desert longucge straight
stockings known citles sliding chief
wquirrel radlo hodn’t suddenly pupils
trouble countries oranges sudden geography
laughing babies hospital that's finished
several plece laughed course interested
post office education Indian valentine soldiers
excuse potatoes faverite else marriad
frightened answer sattied finally breakfast
wouldn’t vegetcbles whole fought arrived
travel really sincerely sugar toward
sleigh stories policeman usually raise
taught bicycle buildings pleces government

The abova list from American English Bock 3 by Burvows, Stauffer and Jackson.
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170 EXTRA=-HARD WORDS FOR
GRADE FOUR SPELLERS
knocked quietly February electricity husband
daughter honor position flelds common
Gutumn imagine holiday studies region
sacretary sweater safety sanfences assembly
polar acres automobile certainly glant
distance belisved articles forgotren costlo
pilgrims characters traveling surface industry
constitution lovingly junior lettuce disease
roticed costumes furniture oparetta modem
American grocery period experience buried
Negro, planning whistle orchestra necessary
hurried plano holidays whether auditorium
elected addition eastly principal remembered
recelve plonned appreciate population general
sclence especially noss reindeer aunt’s
foreign one’s central stopped association
public national speech gorage climate
accldent subject themselves capital cousing
flies speclal promised products factorles
cabbage tobacco auntie gotten subjects
fairie: dropped dongerous colonies sanfence
slaves separate couple germs atention
there's squirrels camival slippers nelghbors
museuUm grendmothars bananas prottiest exciting
decorated skies jowney rifle system
violin neighbor shepherds pupil you're
scone canary studied material elghth
allowed cltizens trecsise neighbor typewriter
quastion slipped celrbrate conquest practice
grabbed divided valentines college recess
possible skling choosa sacref handkarchiefs
famous million manufocturing  mother’s cerfain
citizen beginning canoe tervible cellor
handkerchief probably ballon pleasant stomach

The above list from the American English Book 4, by Burvows, Stauffer and Jackson,
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200 EXTRA-HARD WORDS FOR

127

GRADE FIVE SPELLERS
aisles league mirtor unknown immediately
tamllies cabinet trimned hygiene medicine
attended naughty principle impossible transportation
cruel religious permission amusement exomple
charocter boundory independence  colony grammes
pigeon happiness pordon successful carrioge
length pitcher agricuiture Negroes lawyer
unbrella disoppointec anxious purpose discovery
gy mnasium magaz’aes saparated listened ancient
chocolate machinery princass extromely excitemsnt
district solmon staticnery awfully memory
search quantities accidents gym exclaimed
cafeteria vegetable practicing pickles disoppecred
paragraph spirits Christ tamperature mineral
skinned lightning examinotion odor calves
difference intelligent clvil envelope roaster
generally religion wrack crowded cccupation
excellent cranberries listening scenery spirit
teanis mugical various liquid nephew
throne tecritory motaiials icy meant
commitiee vice-president  sutisfled multiply scissors
occupied deposits per cent graduated considered
hoppily roller skaies axpenie decurations project
weighed examinations height energy adopted
commasce salute cocoon grondpa’s groceries
sugested magazine independent plgeons surtounded
alfalfa angel military Capitol niece
touched enemies cche rapidiy smollpox
flesce comfortable wrap prepaved valuable
equipment drowned braathe phrosa enginaer
cenfury further council continent poison
meiry-go~round  community exercise pier grandma’s
criminal doveloped confederation  blooming success
cppeared usval hopplest -~ invitation easier
children’s men’s diamond method argument
twenty-five natural soclol pirates horness
succeeded continved haunted towards calendar
author sondwiches blosso: governor glrls’
scratch stoop establl.ied they're escaped
sister's kindergorten proces wealthy dining

The above list from Americon English Book 5 by Burrows, Stauffer and Fersbee.
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SPELLING GAMES AND MNEMONIC DEVICES
From Rasource Materials fo: Teachers of Spelling by Paul S. Anderson

Games provide extra mtivation for some of tha drill children need to master the spedling

of our language. While it is unlikely that spelling will eve: have the fescination t bavsbali
for some children, or golf for some odults, Int=vest in words ond their spalling can be haight-
ened by using a game Involving spelling. The daily crossword puzzles of the newspapers is
an example.

GAMES FOR PRIMARY GRADES
Yo PUZZLE ELEMENTS.
a. lam insled, sleep, and slip. What sound am 1?

». | omin toox, but | am not in look. | em 0
¢. Baby, book, ball. The b is at the o

2, MAKING NEW WORDS BY CHANGING THE VOWEL.
bat bet bit but cat

cot cut bug big beg
for fur far ham hum
him _ pen pan pin pot
pat pit
3. MAKE ALL THE WORDS YOU CAN BY ADDING LETTERS TO THESE COMMON ENDINGS.
(The old word family idea.)

all call  bail tall  fall  hall  stall  wall

and -- sand band hond land
old =~ cold bold fold gold hoid
an -~ fon con man  pon  fan
iIn = #tin bin fin pin
tke -~ bike dike like hike mike
oté -~ bate crate date fate gate
i == bill Al f#H WU pill
4, TREASURE BOX.

Words are written on ssparaie slips of popar which are then folded and put int a
box called the treaswe bax. Each child in fum draws out a slip which he hands

fo the teacher without apacing it. The teacher pronounces the word ond the child
attemp's to spell §t. Any misspelled words are handed back to the children who had
difficalty with them. The cbject is for the pupil 1o end th.e gams with no slips of
paprr.  Those who do have slips learn to spell the words that are on them, Two
children can thus provide exira practice for each other as they play this goms in the
quiet comer,
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FIND IT.

Weords are listed on the blackboard. The teacher or a student gives the definition
of the word and the children In turn write the word defined.

HEAR IT.

The words ore listed on the board. The lecder says, “!om?hinklmofowordthat
starts with the same sound as one hecrs at the beginning of

"one rhymes with " The chiidren write the words lndfcatod and
gain a point for thelr own score ¥or each correct salection.

NOVFLTY SPELLING.

Instead of calling words from o spalling list, the teachers asks such questions cs
"Spell o werd that thymes with jnint." "Write a word containing ph which sounds
like £." "Write o word thet meons .* Heve the class in turn read
their lists. The variety odds interest as well as influencing vocabulary.

RING THE BELL.

This Is to get practice dwing those moments while waiting for the bel! to ring ot
recess or noon. The teacher proncunces words while the group waits for the bell
to ring. The one spelling at the time the bell does ring Is the “Bell Ringer". This
Is effective when misspelled words, wsed during the day, ore listed on the bocﬂ"—
and used In (- oslil, T

SO IO bt ellaglflden? "o bm- S rmartans MATIR PP

BLACKBOARD SPELLING.

Primary children fesl it Is a privilege to vrite on the blackboord. Reserve a place
at the board where a child may go during his frex time just os he might go to the
Itbrory comer. Each put a different exerclse on the board, such os:

Whoat children i our sroom have namus that start with B?
What do you want for Christmas?

What clo you like to eat?

Where would you like to visit?

tow mony words do you know that start with wh?

WORD GROUPS.

Children make a collection of words about a topic or interest. One may collect
"Christmos Words, * another "iicues Words, * "Sport Words, " stc. These may be
mods into simple plcture dictionarles or charts.
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11, PICTURE WORDS,

This Is similer to the above except that the student st ts with a picture and than
lisis oll the words he knows that might be found in the pictuwe or writing about it.

12, WORDS WE USE.

Have each child select two words from his sociai studies lesson that be thinks the
class should be able to spell. Put the words on the chalkboord. Then have a

class discussion on which ones seem moat impor.at and which few (no more than
ten) they should concentrate on. Have each child copy the master list and study
it. Devote the last faw minutes of the social studias closs to testing on theso words,
Example: sirest, s'cie, mitkman, post office, moil, truck, railroad.

Players cve pitcher, catcher, ond batters. Pitcher tosses a word fo a batter, If he
spells it correctly, he goes 4o-first base ond next batter comes up. f he misses, the
catcher spells the word. If correct, the word Is a caught pop fly. Batter then be-
comes the plicher, pitcher the catcher, and caicher a botter.

If the catcher misses the word, the batter Is glven a ball (another turn). With two
balls, he goes to first base. Batters move from base to base only when other batters
force them on. The child with the most runs wine.

E 13, BASEBALL,
E
i
E
%

14, PUT WORDS TOGETHER.
E

From time to time have children make cutout letters of the alphabet with several small
leiters and several capitals of each. Put all the letters in a bax. When someone has
free time, or dusing his choosing time, he may go to the table, take out the letters,
ond form various words, The words may be dictated by the teacher, they mcy be his
nome and address, food he likes, games he likes to play, the names of hic friends, and
30 on. The possibllities are endless and the teacher can check them at a glance,

15. LOOP THE LOOP,

f Drow the accomponying diagram on the board. Use letters of words from their spelling
‘i lesson. One child at ¢ tima Is the pliot, who tries fo loop the loop perfectly. If he
‘ con spell sach word correctly, he s a good piiot.

ST




% 16. MIDGET 2UTO RACE,

f Drow a plcture representing a race track with letters and n midge? racing car.

Use the leiters of words from their speliing lesson on the track. Each child

takes furn rocing around this track by correctly spelling the word that the letter

starts with. Have a timekseper ond time each racer. The child who spells

the words in the shortest time wins the race.
|
| !
;
E !
E
E
|
| i

P

e e b
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SPELLING GAMES FOR UPPER GRADES
BASEBALL

A-geme especiatly good for practice on words fraquently misspelied. Eoch
card containg a word; a value such as one base hit, home run. etc., and the

name of the position who Is to calch the ball if It is misspelled. The cards
would be like this:

all right separate February
2-base hit home run S-base hit
3rd baseman pitcher right field

Sometimes children toke positions in the classroom as if it were a boseball dianond,
It is equally interesting ¢ we a blackboard diagram with players remaining at

thelr seats while the team captain indicates thelr movements on the diagram.
ROOTS AND BRANCHES,

This game is intended fo develop awaraness of parts of words, particularly grades
210 6. Mcke four cords for each of several root words-~for exanple, march, marched,
marching, murcher; fear, feared, foalgg, fearful, etc.

Make enough coples of each set of words for four "books.* Shuffle the cards and
deal six cards at a time to each player. Players sort thelr carde o3 in playing "Authors”, ?
If a ployer holds four cards of words .7om the same root, he can moke & "book®. Each

player in tum may call for a c2< by naming the e~d he holds and may contiv.ve to

call as longy as othor plovars hold wanted cards. When there are no more available

cards of the kind he alls, he discards, and the next player takes his tum. The objective

is to get as many books as powsible. Care should he Jaken in preparing the cards for

this gaie not to infroduce different elements %o fast for retarded readers; for examgle,

doubling the final consonant of a root, or changing the sound, as lose and lost; etc,

SPELLING JINGLES.,

When the chiioven come across a new word, they can help establish its spelling in

thelr minds by writing jingles using the word in rhyme. The childien enjoy compoaing
the fingles and, ot the some tims, learn fo spell thx new word and other similar words. :
When the wc -d “night” was learned, for example, the following was written: !

L A

When it Is night
We need a light. 2

WHAT'S MY WORD?
Each child has a different word. One stonds in fron? of the group. Each student in

Sl st =
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turn may ask ons question, then spail the word he thinks is tha word of ihe one

in froni. The questions may concern the meaning, the beginning sound, a rhyming
word, or the word root, The student who Identifies fhie word takes the leader’s
poiltion.

SMOKED BACON,
Make fwo oz more sefs ¢ condbourd ietta:s with the leth =~ = KD BACON,
Teams face each other with ecch child hoiding one letter. - _aer calls out a

word which can be spelled by these letiers. First team fo gat In correct positions
gats a point. These letters form, at least a hundred words.

This can be a blackboard game. Write SMOKED BACON on the board. Let each
team write @ word in turn.  The winner Is the one who writes the longest list of words
in o certaln time limit. As o flannel board game, this may be a group of individual
activity.

A st of 87 possible wor=: :> mcke from the words--SMOKED BACON-~ accompanied
with a flannei board:

Words used v 50% or Words usad by less

more of the 2nd aod han 30% of

3rd grode children: and %d grode children: Other Words
see come desk base doe
on some ) case soak
am bcke son soke moon
as make dam smoke $0C
no snake mood canoe nab
do cake dance cane cab
%0 bad den sane dab
does mod sob soda snack
node  sad mob meocn cob
bed con nod bean sod
cams  mon sock . bone dock
men book mock cone moose
dons  cook code sack noose
back meon ace
pame 00N coke
some  sand deon
dod bond smack

cad
bon
SAVE YOULR PARTNERS,

Students ore divided inio groups of three. Seves=: categories are put on the
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board o: one may be enough. The teacher nomes a letter such as "', if the

were citles, number one of the frio must thirk of a city beginning with
bt Then, number two must spell It in writing. Number three niy save either
nariner, If number one carnot think of a cify, number three may nams one. If
number two cannot spell the clty naimes, number ihree has a chonce to save him
by spelling it correctly. Each ivlo competes with another. If number three cannot
save either aumbar one or fwo, that tria loses and may tuke shalr seats, or a score
might bs kept batwesen competing groups.

YOU CAN'T CATTH ME.

As the teacher givas the first word, each child writes it an his paper. Then the
papers cra passed in o predatermined order (to left, atc.). The child vaceiving
the paper checks the last word and writes the word cotrectly if nscessary. Then
the teacher gives the second werd and the papers are passed. Every paper should
be perfect If all errors are caught. While this may aot always hoppen, those
words neading review will have recsived atiention ina different way,

SPELLING TIC-TAC-TOE.

Two individuals compate, each in tum. No one writes in o word on crossbars of
the tit=tat-toe game. The object is fo
write three words in line or diagonally
being sleapy which contain a common elemeni. This
may be beginning, ending, prefix, word
ring hoppy root, etc. The first player has written

“being" in o square. The second player
spring | lumpy | siring writes "happy” in the middle square. The
first player now writes "string” in a square.
The second playar writes "sleepy” In a
square. The first one writes "spring"”, the
second puts in "lumpy”. The first player
then puts in “ring" {or any "ing" word) ond
wins.
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TABLE XAV
STANDARD DEVIATIONS
HOW | LIKE SCHOOL INVENTORY
Lincoln Emonsc: o Cleveland
GRALES ) 2 ] | 2 T | 2
3 | 6.91 4.8 619 833 3.55 3.13
2 606 69 537 5.5 3.28 3.71
3 577 4.83 7.04 7.97 4,74 8.82
Total 6.39 5.57 6.4l 7.53 3.97 6.05
4 i 3.59 3.6 8.72 5.05 3.45 5.03
2 502 5.6 5.00 4.3 5.02 6.22
3 © 53 7.1 5.5 5.88 7.53 7.25 |
Total 4.88 5.97 6.21° 6.62 5.87 6.52 ’
344 1 5.58 4.19 7.8 8.4 3.53 4.28
2 553 6,45 5.84 5.26 4,55 5.28
3 5.“ 6035 70“ 7051 6.46 aum
Totel 578 5.89 6468 7.5 5.0 6.31
' MNATIONAL ACHIEVEMENT TESTS M SPELLING J
' LTncoln Eme
GRADE T ] 2 1 1 ] ""ﬂmfmf—‘l !

3 1 11.53 9,03 10.27 B8.76 10,26 10.13
2 9.02 11.69 8.24 1070  11.93 12,04
3 0.23 12.58 11.92 15.05 10.46 11.91
Total 10.34 11.44 10,62 12,69 1121 11.62
4 ! 6.0 3.34 600 3.31 568 2.9
2 .53 8.54 7.32 4.5 855 4.4
3 1.83 10.73 657 6.09  9.32 8.2
Totol 12.97 10.46 10,37 7.31 10,88 7.49
384 1 13,53 8.2 11.81 8.24 10.60 10.24
2 9.54 11,34 1042 923 1253 11.38
3 10.74 1,75 9.5 1L71 10,01 10.96
Total 12.68 11,01 10.84 11.08 12,21 11,46

(Column 1 = Pre Tost; 2 = Post Test)
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TAULE XXIV

TEST ON WORD LIST FROM PROGRAMMED SPELLING COURSE

Claveland
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“Emerson

2

Lincoln
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TEST ON RULES OF SPELLING

Cleveland

Emerson
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(Cclumn 1 = Pre Test; 2 = Post Test)
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TABLE XXIV !
7}}1_§T CN WORD LIST TO MEASURE TRANSFER OF SPELLING SKILLS
- Lincoln Emerson avelond
GRADc ] T ~ 2 Y ~2
3 1 9.74 8.52 6.44 7.50 8.32 8.25
2 7.74 6,89 5.58 8.45 8.77 10.82
3 12,18 9.1% 92.39  11.99 7.93 9.68
Total 8.81 8.69 7.0 10.13 8.69 9.83
4 1 5.00 {.98 537 3.19
2 572 6.3 6.93 3.2
3 7,41 g.19 6.16 5.20
Total 7.13 7.94 8.12 5.04
3&4 ] 10.98 7.19 8.60 7.83
2 6.85 6.65 10.10 9.73
3 7.86 9.25 7.37 8.4
Totod 9.52 8.40 9.57 9.00

{Column 1 = Pre Test; 2 = Post Test)
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TABLE XXV

MEAN SCORES ON THE LORGE-THORNDIKE INTELLIGENCE TEST

BY SCHOOL, GRADE, AND ABILITY GROUP

TOTAL

N

Cleveland

N

Emerson

Lincoin

N

GRADE

114,92

102' ”

125.09
115.55

53
51
52
156

113.98

125.16
113.84
102.95

19
19
19
57

104,80
116.52

16 127.31
15 116.73
15
46

126.00
116.41
101.33
114.55

18
17
18
53

'-N(Og

122.34
111.14

99.37
110.98

~28g
s o °
SRR
o s Jon ee

3&4
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